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COLDS, AND ASTHMA ASSOCIATED WITH COLDS 
PREVENTIVE TREATMENT WITH VACCINES * 


CHANDLER WALKER, M.D 


BOSTON 


In a recent paper, Adkinson and |? reported the results of the 
bacteriologic examination of the sputum of a large number of asthmatic 
patients, for a period of years, with special reference to the strepto- 
coccus involved. In the present paper I wish to report the clinical 
application of these results. Patients who were subject to colds and 
to asthma associated only with colds were treated with vaccines com- 
prising the prevalent streptococci for certain periods, as determined in 
the earlier investigation. 

During the early studies on asthma, in 1916 and 1917, numerous 
patients were encountered who were nonsensitive and whose asthma, 
which seemed to be caused by bronchial infection, was associated, 
however, with little if any expectoration. It was desired to treat these 
patients with vaccines. Sputum was not available, however, and there 
was no information as to the bacteria to be used. Furthermore, many 
patients had sporadic attacks of asthma, and others had asthmatic 
attacks associated only with colds. Between attacks expectoration was 
not available. In the patients who had intermittent attacks of asthma 
with periods of freedom the attacks were attributed to various kinds 
of bacteria which were not constant for every cold or attack, as 
probably would be the case in patients with continuous asthma. 

As an experiment, all good autogenous streptococcic vaccines were 
pooled for a period of a year, and all the asthmatic patients from whom 
sputum was not obtainable were treated with this pooled streptococcic 
vaccine, with beneficial results. This led to the treatment of patients 
with spasmodic asthma and colds with the pooled vaccine. Beneficial 
results often were obtained in these cases. In fact, the results were 
so encouraging that a more careful study and identification of the 
bacteria encountered in the sputum of asthmatic patients was begun. 
Since 1918, this study has been continued; the observations were 
recently reported.’ 

* Submitted for publication, Oct. 23, 1928. 
*The laboratory work of this paper was done in the Medical Clinic of the 
Peter Bent Brigham Hospital, Boston, in association with June Adkinson 

* All the patients were seen and treated in private practice. 

1. Walker, I. Chandler, and Adkinson, June: Bacteriologic Examination of 

ven Hundred and Twenty-Four Sputum from as Many Patients with Bronchial 


hma, Arch. Int. Med. 41:601 (April) 1928 
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A brief summary of these observations follows: In the sputum 
asthmatic patients, the prevalence not only of hemolytic and no 
hemolytic streptococci, but of subgroups or individual varieties of bot! 
the hemolytic and nonhemolytic streptococci, varied from year to year 
The changes in prevalence seemed to occur during the warm season oi 
the year; the data were constant during the successive cool seasons oi 
each year—fall, winter and spring. Not more than four of the eight 
hemolytic varieties of streptococci were prominent during any on 
period ; among the eight nonhemolytic varieties not more than five pre 
dominated during any one period. 

In 1919, the pooled autogenous vaccine previously mentioned was 
replaced by a mixed streptococcus vaccine which consisted of equal 
parts of the predominating streptococci for that period. As soon as new 
strains of the various individual types were isolated, they were added 
to the mixture, so that the ultimate vaccine consisted of many strains 
of each of the predominating streptococci for that period. The present 
paper deals with the clinical application of the laboratory observations 
already published. 

The technic used in isolating and determining the varieties of the 
streptococci is described in an earlier paper. As by the time the individ- 
ual variety had been classified the organism usually refused to grow, 
it was necessary to grow it in large quantities at the time it was 
inoculated into the serum waters. Even at this stage many cultures 
refused to grow. Thus a great deal more work was done than is evi- 
denced by this paper. For each variety of streptococcus there was a 
container so labeled. After the various types were identified, washed in 
a physiologic solution of sodium chloride and concentrated and killed by 
heat, they were transferred to their respective containers or stock 
bottles. Since this procedure was carried on throughout the year, each 
type of bottle contained numerous strains of the same variety. From 
these concentrated stock varieties, dilutions of equal strengths of the 


various types of streptococci were made and pooled; thus the final 


mixed streptococcus vaccine consisted of equal strengths of the pre- 
dominating streptococci. The count was approximately one hundred 
million organisms per minim, or fifteen hundred million per cubic 
centimeter. 

The method of treatment consisted of weekly subcutaneous injec 
tions beginning with 3 minims, the equivalent of three hundred million 
organisms. The dose was increased by 1 minim weekly for a period o! 
from eight to ten weeks. If a given dose caused much local or any 
general reaction, it was repeated before the amount was increased 
Marked local reactions, or a general reaction were not common, but 
occurred in certain persons. For infants and young children the va 
cine was diluted to one-half strength. Treatment was usually give! 
during the fall and early winter for the following two reasons: 1. Most 
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it during the tall, 


ients are comparatively well during the summer, bt 
nter and spring, they are subject to colds and bronchial infections 
During the fall, the prevailing types of streptococci are determined ; 
ese types seem to be constant throughout the succeeding cold period 
the vear. 
\lthough patients with chronic bronchitis and asthma have been 
ited with this mixed streptococcus vaccine with considerable success, 
togenous vaccines are preferable because the patients harbor certain 
ganisms to which their resistance is low. In this group of cases, the 
itum should be the best guide as to the organisms that cause bronchitis 
asthmatic bronchitis. This paper, therefore, deals only with non 
nsitive patients who had spasmodic or intermittent attacks of asthma 
separated by periods of freedom and those who had asthma associated 

ly with colds, and persons susceptible to colds, though otherwise 
normal. The tables include the results for only the patients who were 
iwccustomed to having four or more asthmatic attacks or colds a year, 
since in such cases it was not difficult to estimate results. In the dis 
ussion of the results, some cases not mentioned in the tables are 
neluded in which some question may arise as to how definite the results 
rom the vaccine were. In other words, the figures presented in the 


tables represent cleancut definite results from which statistics may be 


nade safely, but in the discussion of these results, cases are mentioned 


which the benefit received from treatment with vaccine might be 
nsidered as problematic. Furthermore, only those cases are presented 
which the patients were under observation for a period of four or 
ore years. 
lable 1 is reproduced from an earlier paper ' in order to show the 
prevalance and frequency of the various types of streptococci during 
he period of this study. The constituents of the mixed streptococcus 

‘cine which was used each year were determined by the prevalence 

the types as shown for that year in table 1. 

During the fall, winter and spring of the period from 1920 to 1921 
table 1), the following most prevalent types of streptococci were 
orporated into the mixed streptococcus vaccine: H/emolyticus angino 

infrequens and pyogenes, and Nonhemolyticus salivarius, fecalis 

mitis. For the period from 1921 to 1922, the following varieties 
streptococci were used: Hemolyticus subacidus, anginosus, infrequens 
pyogenes, and Nonhemolyticus ignavus, salivarius, fecalis and 
During the period from 1922 to 1923, the vaccine consisted of 
molyticus angiosus, infrequens and pyogenes, and Nonhemolyticus 

Wis and mitis. From 1923 to 1924, only anginosus and pyogenes of 

hemolytic group were used, but of the nonhemolytic group, ignavus, 

irius, fecalis and nonhemolyticus type 1 were encountered with 
fheient frequency. From 1924 to 1925, the mixed streptococcus 


ine consisted of Hemolyticus subacidus, anginosus, infrequens, pyo- 
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genes and hemolyticus type 1.; of the nonhemolytic types, ignavits, s 
varius, fecalis, mitis and nonhemolyticus type 1. It is noted, therefor: 
that of the hemolytic types of streptococci, only anginosus and 
pyogenes were constant for all the periods observed, and of the non 
hemolytic types only fecalis and mitis; during the next period, 1925 
1926, only two of the foregoing four types were prevalent. Thesé 
facts illustrate the importance of constantly studying the bacteriolog 
of these conditions in order to take advantage of variations as they 
occur. Furthermore, the nonfeasibility of using the same stock vaccin¢ 
indefinitely is demonstrated. In fact, the same stock vaccine is not 


indicated for any two succeeding years but should be determined eac! 


TABLE 1 ’revalence and Frequency of Hemolytic and Nonhemolytic Streptococ: 


and of Other Organisms 


- 1921- 1922- 
Number of 1922 
Sputums examined : 
Hemolytie varieties recovered.. 
Hemolytic varieties predominate d.. 
Hemolytic varieties alone. : 
Nonhemolytie varieties recove red... 
Nonhemolytic varieties predomin: ited. 
Nonhemolytic varieties alone. . 
Hemolyticus subacidus recovered... 
Hemolyticus anginosus recovered... 
Hemolyticus infrequens recovered. . 
Hemolyticus pyogenes recovered... . 
Hemolyticus equinus recovered 
Hemolyticus type 1 recovered... 
Hemolyticus type 2 recovered.. 
Hemolyticus type 3 recovered.. 
Nonhemolyticus ignavus recove red. 
Nonhemolyticus salivarius recovered 
Nonhemolyticus feealis recovered..... 
Nonhemolyticus mitis recovered 
Nonhemolytieus equinus recovered... 
Nonhemolyticus type 1 recovered 
Nonhemolyticus type 2 recovered... 
Nonhemolyticus type 3 recovered 
Strains of staphylococci recovered..... 
Strains of bacilli reeovered.. 
Strains of other organisms recov red 


fall and used only during the succeeding cool period of the same year 

As already noted, during the period from 1920 to 1921, six varieties 
of streptococci were used in the vaccine, and these represented all but 
4 per cent of the streptococci that were recovered. During the next 
period, the eight varieties that were used in the vaccine represented all 
but 11 per cent of those recovered; during the remaining periods th 
vaccine consisted, respectively, of all but 16, 13 and 11 per cent of the 


tvpes that were recovered. If it is evident, then, that after the use of 


the mixed streptococcus vaccine the frequency of colds and of asth 
matic attacks associated with colds was greatly reduced for any on 
vear, it must be equally evident that during that same year some of th 
colds and asthmatic attacks were apt to be due to varieties of strep 
tococci which were not present in the vaccine but appeared more o1 


less in the sputum of the patients. 
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Some of the patients who reported freedom from colds were not 
tirely free from them. Occasionally a patient would have all of the 
mptoms of a cold for a few hours. He might retire at night with all 

he symptoms of a severe cold but by morning all or practically all the 
mptoms would be gone. Naturally the ever present streptococcus 


Taste 2—Results in Thirty-Nine Patients, Susceptible t ( and Asthma 
Treated with Mixed Strept 
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* The following explanation of symbols applies also to tables 3 and 4. C in column 2, 
licates a child of less than 2 years of age; a blank indicates an adult. © in column 3, 
eans that the patient is susceptible to colds only; A means that he has asthma associated 
y with colds. The year that treatment was given appears in column 4. Jeginning with 
s column, the table is divided into groups of three columns, represent (1) year, (2) results 
i (3) period of time in months between courses of vaccine. W indicates that the patient 
nsidered himself well as far as colds or colds and asthma were concerned: N means that 
patient was well until the next course of vaccine was given or for the number of months 
ated in the column to the right; lc means that the patient had one cold only during 
nterval; la means one attack of asthma: se means a slight cold (if it oecurred in ar 
atic patient, it did not cause asthma): PF means that the patient considered himself 


illy free from colds or asthma, as compared with the years previous to treatment 


innot be prevented from invading the mucous membranes of the nose 
1 throat of persons; if the resistance of the subject is sufficient, how- 
ever, the invading organisms sooner or later will be destroyed. Should 
* patient have symptoms for only a few hours, he considers himself 
from colds; should symptoms be moderately severe and continue 
a day or two, he usually reports that he has a slight cold or is 
ctically free from one. 
Table 2 gives the data for a group of thirty-nine patients who were 
ler observation for periods of from five to eight years. Eleven of 
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these had been treated with five or six courses of the mixed strey 


tococcus vaccine, eight had been given four courses, fourteen had 
received three courses and the remainder had been given one or twi 
courses. Treatment of these patients began in the vears from 1920 to 
1923, inclusive, and has continued ever since. Twelve patients wer 
less than 12 years of age when treated; the remainder were adults 
Nineteen of the patients were susceptible only to colds, the remaining 
twenty were susceptible to asthmatic attacks only when they had colds 
In the discussion following the table, fifty-one other patients who were 
similarly treated during this period will be mentioned. 


ADDITIONAL DATA FOR CASES IN TABLE 2 


Patient 1, a child who was 7 years of age when first treated, had had colds 
in his head and running ears for two years. Following a course of the vaccine 
in 1921, he had one cold in six months. In 1922, he was given another course 
of the vaccine with the result that he had one cold in the succeeding twelve 
months. In 1924, 1925 and 1926, likewise, he was given courses of the vaccine, 
and he had, respectively, three colds in eighteen months, one cold in the next 
eighteen months, and one cold in the next twelve months. In 1927, he did not 
receive the usual course of vaccine, with the result that the patient had five colds 
during a period of twelve months. During treatment, therefore, this patient 
averaged one cold in six months during 1921 and 1924; one cold in twelve months 
during 1922 and 1926, and one cold in eighteen months during 1925. Previous 
to treatment he averaged many colds in twelve months. During the second 
twelve months following the last course of vaccine, he had five colds but they 
were not so severe as those preceding the treatment. 

Patients 2 and 3, a girl aged 14 years and her aunt, were both subject to 
colds; as noted in table 2, both were free from colds while taking treatment 
The fourth patient, a school teacher, aged 34, had been subject to asthma whenever 
she had a cold, for sixteen years. As a result of treatment with vaccine in 
1921, the patient was free from colds for two periods of only four and_ five 
months, respectively; following treatment in 1922, she had two colds in eighteen 
months; following treatment in 1923 and 1925, fourteen and twenty-three months, 
respectively, ensued before colds and asthma returned; the patient has been 
free from colds since a treatment in 1926. 

Patients 5, 6, 7 and 8, all of whom began treatment in 1922, are so similar 
to the previous group of four patients just discussed that comment is not necessary 
except to remark that the results were much better. Eight other patients were 
similarly treated for a period of five years or more with equally good results. 
Since treatment was complicated, however, by either an autogenous vaccine or 
some protein sensitization, it is not fair to credit all benefit to the mixed strep 
tococcus vaccine; the data for these eight patients, therefore, are not included 
in the table. 

In patients 9, 10 and 11, who were given five successive courses of the vaccine 
beginning in 1923, the results were similar; there was an average period of 
twelve months or more of freedom from colds and asthma following each cours 
of vaccine. Patients 12 and 13, two children, a brother and sister, did exceedingly 
well following each of four courses of vaccine. Their ages were 4 and 6 years, 
respectively ; both had been subject to colds and asthma since the age of 2 years 
Patient 14, a child aged 5 years, had had a cold and asthmatic attack every 





veeks, on the average, since the age of 8 month Excellent 

nent in 1923, 1924 and 1925. In 1926, the patient moved t 

tment was discontinued. Since then, she has had repeated c 
asthmatic attacks. Patient 15, a boy, aged 13 years, averaged 

isthmatic attack every month for nine years. Following treatment 

1 


periods of ten, twelve and eight months, respectively; in the tw 


the last course of vaccine he has had only one attack of asthma. Patient 
girl, aged 11 years, had her first attack of asthma at the age of 3 months; 


year for the past five years she had had many attacks always following a 


Removal of the tonsils and adenoids was of no benefit. The first course of 


1 


e, in 1923, was followed by a period of four months without the occurrence 
. cold or asthma; following the second and third courses of vaccine, the patient 
free from cold for five months and eight months, respectively; since the last 
se of vaccine in 1925, a period of three years, she has had an occasional cold 
one severe enough to cause her to seek more treatment; she has not had 
hma. 
Patients 17, 18, 19 and 20 gave similar results. All were adults who had had 
isthma associated with colds for periods ranging from ten to thirty years and 
veraging each year from four to as many as twelve colds and asthmatic attacks. 
Each succeeding course of vaccine was followed by a longer interval of freedom. 
In the case of patient 21, after each of three courses of vaccine, there were periods 

ten, fourteen and twenty-four months, respectively, before he considered it 
ecessary to take treatment. Patient 22, a woman, aged 31, had had repeated 
attacks of asthma for five years. During the four months following the first 
urse Of vaccine in 1923, she had one cold but no asthma; after the second course 
he was free from cold and asthma for nine months. After the third course in 
1925, the patient went to St. John, New Brunswick, where she had lived before 
the first course of treatment. She has not had asthma as before, and during a 
period of three years she has had only three colds, none severe enough to cause 
her to seek more treatment. 

Patients 23 and 24 were physicians who had had numerous colds in the head 
nd congestion of two frontal sinuses for years. During the three years in which 
ccine was given one cold only and no sinus trouble were reported. Since the 
ission of treatment in 1926, they have had only an occasional cold which has not 

severe. In patients 25, 26, 27, 28 and 29, the results following vaccine treat- 
ent were similar. The average period of relief following the first two courses 
vaccine was twelve months. Following the last course each patient had com- 
rative relief for from two to two and one-half years. The first patient of this 
up, 25, was a boy, aged 13 years, who had had colds and asthma since the age 

3. In the fall of 1927, he became sensitized to ragweed pollen which caused 

sthma at that time; during the past spring he has been treated with the pollen 
tient 26 was a young woman who resided in Virginia and who wrote that 
revious to the vaccine treatment I had cold after cold, but during the past six 

while taking the three courses of vaccine I have had not more than three 

ls that amounted to anything.” Patients 27 and 28 were children, aged 6 and 11 

for two winters the former had had one cold after another in spite of removal 

nsils and adenoids; the latter also had frequent colds. Patient 29, a man, 

51, had had repeated colds followed by a hard cough and asthma of two 

ks’ duration for three years previous to treatment. He wrote that he has not 

entirely free from colds but that they last only a few days and do not force 

im to sleep sitting up in a chair as before; he has not considered treatment 
sary during the last thirty months. 








PoE ROT 2 


te 


tt Ban hei eg 








436 IRCHIVES OF INTERNAL 


Patient 30, a student, did well following the three courses of vaccine but | 


e 
> 
a 


not been heard from for the past two years. Patients 31, 32, 33 and 34 may be 
considered together, since the results which followed treatment are similar. Thx 
first patient of this group, 31, was a woman, aged 23, who lived in Tennessee. She 
had had asthma associated with colds since childhood; four months spent 
Canada was the longest interval of freedom. Following the first course of va 
cine, she was well for one year, and following the second course, for four years. 
Patient 32 was a girl, aged 12, who was subject to colds, cough and asthma for 
years with the exception of intervals which were spent in Cuba. Patient 33 was ; 
child, aged 6 years, who had a cold, cough and asthma every three or four week 
for three years. Following the first course of vaccine in 1922, the patient was well 
for nine months. Then a second course was given, and she was well for nearl 
four years when she again began to take cold easily and had two attacks ot 
asthma. Patient 34, a school teacher, following the first course of vaccine in 1920 
had three colds in two years but no asthma; after the second course of vaccine she 
did not have colds or asthma for five years. 

Patient 35 did well following two courses of vaccine. Then, like patient 25 
he became sensitized to ragweed pollen for which treatment was given for tw 
years. After the two seasons of ragweed treatment he reacted negatively to th 
pollen. No treatment, therefore, was given, and the patient remained free from 
colds and asthma until the winter of 1927, when colds and asthma returned and 
another course of the vaccine was given. The following four patients, althougl 
not clearcut enough in symptoms to present in the table, are somewhat similar t 
the last patient. A man who was sensitive to timothy pollen was given treatment 
with both the pollen and the vaccine with beneficial results. A boy who was 
sensitive to the hair of cats was given the vaccine with good results. Two patients 
were given one or two courses of an autogenous vaccine during the several years 
that they received the mixed streptococcus vaccine. These five patients, therefore, 
illustrate the importance of doing sensitization tests on patients who have asthma 
that is associated with colds. They also call attention to the advisability of using 
an autogenous vaccine whenever the patient has had a long protracted cold or 
attack of asthma. After the patient has become free from symptoms, whether 
from a sensitization or a bacterial infection, it is advisable to resume the mixed 
streptococcus vaccine. Further freedom from symptoms, however, after the use of 
this vaccine may be only assumed; for that reason the data for these patients are 
not presented in the table. 

Patient 36, who had been susceptible to colds for years was free from colds f 
two years after a course of the vaccine. He then had an operation on his nos¢ 
During the succeeding four years he was comparatively free from colds. This 
patient is presented because he illustrates a group of twelve, three of whom were 
more or less susceptible to colds only, and nine of whom had more or less fré 
quent attacks of asthma, associated with colds in the following way: After ot 
series of vaccine treatments the patients were free from colds and asthma for a 
period of from nine to twelve months. Then they would have another cold or 
asthmatic attack. A second course of the vaccine would be followed by either 
complete or comparatively complete freedom from colds or asthma for a peri 
of from three to five years. Since some of these patients had had only one c 
or asthmatic attack a year, others had not had more than two such attacks a year 
and the remainder had had attacks at irregulr intervals of time, treatment wit! 
vaccine cannot be given entire credit for the long periods of relief; however, m 
of the patients do give credit to the vaccine. 

Patients 37, 38 and 39 were the only ones in whom treatment failed among tl 


group of patients treated during the vears from 1920 to 1923, inclusive. All thr: 
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frequent and repeated head colds; patient 


i woman and patient 39 a man. A second « 


During the same period twenty-seven other patients, fifteen of whom 
were subject to colds only and twelve to colds and asthma, were treated 
ir two successive years with results similar to those already mentioned. 
Since it has been impossible to follow many of these cases and learn 
the ultimate results, they are not mentioned in the table. They do, how- 
er, substantiate the claim of immediate beneficial results from the use 

i the mixed streptococcus vaccine. 
In table 3 are presented results for the patients who were first treated 


1924, and who have been under treatment ever since, a period of four 


Results in Twenty-Eight Patients, Treated with Streptococcus Vaccine 
for Four Years, Beginning with 1924 
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vears. Thirteen of these were children, and twelve of the patients were 
susceptible only to colds. Eighteen other patients are mentioned in the 
discussion. 

ADDITIONAL DATA FOR CASES IN TABLE 3 


The results for the first four patients are similar in that any benefit derived 
rom treatment seemed to last for only a few months, making it necessary to 
give two courses of vaccine each year. Patients 1 and 4, children, aged 4 and 3 
ears, respectively, were both susceptible to colds and were rarely free from 
isthmatic attacks for more than a week at a time. The former lived in Kansas 

1 was not benefited while in Florida or Texas. Patient 2 was an adult who 
lived in Georgia and had had frequent colds; for nine years he had not been free 

om asthma for more than two weeks at a time. During treatment he did not 
ive severe attacks of asthma or severe colds. He now considers himself prac- 
tically free from colds; about twice a year when he has a mild cold that causes 

1 


isthma he sends for more vaccine. Patient 3 who takes a course of the vaccine 


ery six months has been free from asthma and colds 
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Patients 5 and 6 were adults. The former who had had colds and asthma 
for six years, had little trouble for six and eight months, respectively, following 
the first two courses of vaccine, and for a year following the third and fourt 
courses of vaccine. The latter patient voluntarily took courses of vaccine at short 
intervals and now considers himself completely cured. Patient 7, a child of 8 
years, had a cold and asthmatic attack on an average of every three weeks f 
four years; he lived in North Carolina. Patient 8 was an adult who was 
ceptible only to colds. Patient 9, who had had asthma, had no asthma and onl 
two colds during the three years that he took treatment. During an intermediate 
year when he was not given treatment he had five colds that resulted in asthma 
Patient 10 was a young woman who had been susceptible to colds. Patient 11 wa 
a young man who had asthmatic attacks associated with colds 

Patient 12 was a girl, aged 7 vears, who lived in New Brunswick and who was 
susceptible to colds that caused asthma. During the period following each of three 
courses of vaccine given during a year, the patient was free from colds and asthma 
During the last year in which no treatment was given, the patient had an occa- 
sional cold and asthmatic attack. Patient 13 was interesting in that she was free 
from colds following treatment with vaccine while she was in this locality; but 
while in Glasgow, Scotland, she had bronchitis, laryngitis, influenza and colds. 
Patient 14, a boy, aged 8 years, was free from colds for a year or more following 
each course of the vaccine. Patients 15, 16 and 17 were women who were extremely 
susceptible to colds and who seemed to obtain satisfactory results from the vaccine 

Patients 18 and 19, who were brothers, aged 7 and 5 years, respectively, had 
five or six colds yearly. Following three successive courses of vaccine at yearly 
intervals, both of them were comparatively free from colds. During a second year 
without treatment each had only one cold that was at all troublesome. Patients 
20 and 21 were children who had many colds that resulted in asthmatic attacks 
The former, a boy, aged 4 years, had averaged a cold and asthmatic attack from 
every two to four weeks since he was 1 year of age. The latter, a boy aged 5, 
had had five colds and asthmatic attacks during the previous year. He omitted 


treatment in 1926, and had numerous colds with asthma; the next year he had 


treatment and was well following the treatment. Patients 22 and 23, adults, both 
of whom had had colds and asthma for eight years, were well for periods of from 
one to two years following courses of vaccine. Patients 24 and 25 were boys, aged 
4 and 8 years, who averaged a cold and asthmatic attack every six or eight weeks 
during the previous two or more years. The first patient was free from colds and 
asthma following the first course of vaccine; following a second course he was 
practically free for three years, after which colds and asthma returned; after 
third course of vaccine he was well for a year. The second patient obtained good 
results for periods of from ten to fifteen months following each course of vaccine 
Patients 26 and 27 were boys, aged 2 and 10 vears, respectively. Since the ag 
of 9 months, the former had had a cold with asthma every three or four months 
the latter was subject only to colds. After one course of vaccine, neither patient 
had colds or asthma for two years; without treatment, both were practically fre 
from colds during the subsequent two years. Three other patients, all adults 
deserve mention in that following one course of vaccine in 1924, they were fre 
from colds for periods of thirty, thirty-four and thirty-six months, respectively ; all 
reported for treatment again in 1927, and so far have been well. In these three 


cases, however, the patients had not had a sufficient number of colds to justify thei 


inclusion in the table. Eleven other patients, seven of whom were subject to fre 
quent asthmatic colds and the other four to frequent colds, should be mentioned 
because each was treated with the vaccine for two successive years with results as 
good as those already reported; these cases, however, have not been followed 
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‘ing the last two years. Four other adults, whom were subject to fire 
ent colds and asthmatic attacks and one to colds only, all receiving only one 

» courses of vaccine, report that the frequency, severity and duration of colds 
ve been greatly reduced, so much so that they feel that further treatment is at 
resent not needed. Patient 28 was the only one : ng the patients who begar 


e treatment in 1924 in whose case the treatment 


In table 4 the results for thirty patients are presented who began 
reatment in 1925, and who were treated or under observation for the 
lowing three years. Twelve of this group were children; eleven were 

susceptible to colds only. In the discussion of table +, twenty other cases 
ire mentioned. 


TABLE 4.—Results in Thirty Patients Treated 
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ADDITIONAL DATA FOR Cz 


he first five patients may be described together. They are similar in that all 
id a recurrence of colds arid requested treatment of eight or nine months after 
he previous course of vaccine. Patients 1 and 5 were children and the other thre: 
vere adults; all, with the exception of patient 3, had asthma associated with colds 


periods ranging from two to nineteen year Patient 4, a boy, aged 4 years 
ran to have colds, bronchitis and asthma at the age of 1 month. Patient 3 
Ids only with every change of the weather, which was rather variable in | 
ility. Patients 6, 7 and 8 obtained considerable benefit from the first course of 
cine; after each of the other two courses they were free from colds for a year 


1 


longer. Patient 6 was an adult who has 


had asthma associated with cold 


venty-four years. Patient 7, a boy, aged 8 years, had attacks of asthma witl 


Ids on an average of every four or five weeks for four years, following whooping 
ugh. Patient 8 is an adult who was subject only to colds 
Patients 9 to 18, inclusive, may be grouped together. All were either com- 


ratively or entirely free from colds during the three yvears-in which they received 
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treatment. Patient 10, a boy, aged 12 years, had had a cold with asthma ever 
few weeks for years; patient 12, a boy, aged 4 years, had had colds and asthma 
for two years; during the year 1927, when treatment was omitted, he averaged ; 
cold every two months; patient 13 was a girl, aged 7 years, who had had colds 
and asthma since she was 1 year of age; patient 16, a boy, aged 7 years, com 
plained of having colds all of the time. The remaining patients in this group wer« 
adults. Patient 11 had had frequent colds and attacks of bronchitis for twenty 
years; patients 14, 15 and 17 had been extremely susceptible to colds for five 
years. Patient 18, who had had asthma associated with colds for years, requests 
the vaccine each fall, even though free from symptoms. 

Patient 19, a boy, 3%4 years of age, had had four colds and asthmatic attacks 
a year before treatment; after treatment for the last three years, he had had 
only one cold a year, which was not serious. Patient 20, a boy, aged 6 years 
had colds, bronchitis and asthmatic symptoms; follownig each of two courses of 
vaccine he was comparatively free from these conditions for a year. When he 
presented himself for a third course of treatment, he was having such a prolonged 
attack of bronchitis that an autogenous vaccine was deemed advisable. Patient 
21, a man, aged 52, had had frequent colds as long as he could remember. Patient 
22, a woman, aged 62, had had asthma all her life; during each series of vaccine 
treatment the asthma would cease and would not return for a period of ten or more 
months. Patient 23, a girl, aged 3 years, had had asthmatic attacks associated with 
colds for the last ten years; during the two years that she was treated she had only 
three slight attacks; further treatment, therefore, was not requested. During the 
next year, however, when treatment was not given, the patient had croup, bronchial 
pneumonia and asthmatic colds. Patient 24, a boy, aged 6 years, had a cold every 
two or three weeks for two or more years. During the three years that he was 
given three courses of vaccine he had three slight colds. 

Patients 25, 26 and 27 were given only two courses of the vaccine. Patient 25, 
a girl, aged 6 years, had had colds with wheezing spells and a severe cough sinc« 
the age of 9 months. After the first course of vaccine she was free from colds for 
ten months, and since the last vaccine was given two years before this article was 
written, she has been well. Patient 26, a man, aged 52 years, was extremely 
susceptible to colds. After the first course of vaccine he was free from colds for 
two years. Then with the first cold he had another course of vaccine and has been 
free from colds since then. Patient 27, a boy, aged 13 years, had had asthma with 
colds since the age of 2 years, following whooping cough. After the first course 
of vaccine he did not have colds or asthma for two years; then he had two colds 
in one month and reported for treatment. After the last course of vaccine he had 
not had colds or asthma. 

Patient 28, the mother of patient 27, was subject to frequent head colds, but 
these have not recurred after one course of vaccine. Patient 29,a woman, had attacks 
of asthma associated with colds every few weeks for three years. After one 
course of vaccine she has been so free from colds and asthma that she feels that 
another course of treatment is not necessary. The results in eight other patients, 
five of whom are children, and three of whom were subject only to colds wer¢ 
similar to the last patient in that, following one course of vaccine, the patients have 
all been comparatively free from colds and asthma; further treatment, in fact, has 


not been requested. Since their colds and asthmatic attacks were at more infre 


quent and irregular intervals in the past, data for these patients were not included 
in the table. For the same reason, those for five other patients who had a course 
of vaccine for each of the last three years with good results were not included in 





table Seven other patients 
sive years but were not fo 
nts treated in 1925 occurred 
» to colds in the head 
COMMENT 


\ total of 312 courses of vaccine » given to th 7 patients con 
ning whom data are recorded in the tables In 22 instances 
1 with colds 


re was freedom from colds and from asthma associated 

six months or less; in 28 for from seven t 
nths, inclusive; in 124 instances, for frot 1 to twelve months 
lusive, and in 20 instances for trom 1 1 to eighteen months. 


13 instances, patients were free from colds for two years after 


ne course of vaccine; 5 patients were free from colds for three or 


re years. In other words, in 67 instances, or 21 per cent of this 


up of patients, there was freedom for less than one year from colds 
-colds that caused asthma; one third of these patients were free from 
hese conditions for ten or eleven months. In 111 instances, or 36 per 
cent, there was freedom from colds for one year; in 42 instances, or 
13 per cent, for more than one year, 

There are two reasons why such a large number, namely, 111 
patients, took the treatment again at the end of a year. One reason is 
hat, as already stated, the new constituents of the vaccine or the pre- 
ailing types of streptococci are determined every fall, and until sufficient 
time has elapsed to justify the composition of the vaccine not many 
atients are given the treatment. Consequently, each year many more 
patients are started on the treatment during October and November than 
t any other time; since patients are advised to begin the vaccine treat- 
ment at that time, a large number of patients take the vaccine every fall 
whether they need it or not. The second reason is that each fall the 
prevailing types of streptococci are somewhat different from those of the 
preceding fall; colds are being caused by these new or different varieties 
with which treatment either has never been given or not for at least 
two years. The second reason applies also to many instances when a 
old occurred within a year after the vaccine treatment. Many of these 
patients began the use of vaccine in the middle of the winter or even 
n the spring of the first year of treatment. Consequently they were 
protected only until the succeeding fall when a different type of vaccine 
was indicated. 

Because of the two foregoing reasons, it is difficult to judge the per 
manence of the beneficial effects of the vaccine. The fact that of 111 

itients who were free from colds or colds and asthma for a year, were 
ill free from colds and did not need treatment at the end of the year, 
hows that if the vaccine is given in the fall, its beneficial effects lasts 

a year in most instances. The period of freedom from colds was 
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shorter in only 63 instances, and this was partly offset by the fact that 
42 patients were free from colds for more than one year. 

Thirty-five of the 312 courses of vaccine resulted in practical free 
dom from colds or colds and asthma. Ten of these patients were prac 
tically free from colds for intervals of from six to ten months; 10 
others, for a year; 15 for fifteen or more months, and 11 of these 15, for 
two or more years. The fact that there were as many instances in which 
benefit lasted for a year as for less than a year, and that one-half as 
many patients were benefited for more than a year, shows further that 
the beneficial effect of the vaccine lasts for a year, at least in a large 
percentage of the cases, when given in the fall. 

In 38 of the 312 cases a cold or an attack of asthma with a cold 
occurred between two courses of vaccine. In 12 instances there was a 
cold during the interim of from four to eleven months; in 18 instances 
there was a cold during the interim of a year, and in 8 instances, one 
during an interim of from eighteen to twenty-four months. A cold 
occurred in a year, therefore, in one and one-half as many instances as 
in less than a year; in two-thirds as many instances, there was one cold 
in an interim of eighteen or more months. This is additional evidence 
that the vaccine should be expected to have a beneficial effect for a year 
if it is given in the fall. 

The last two paragraphs contained a general discussion of the results 
of the vaccine treatment without any consideration of the individual 
patient. A general discussion of the patients and the results obtained 
follows: 


In 43 of the cases presented in the tables the patients were susceptible 


only to colds. Eight of these patients were free from colds throughout 
the entire period of observation, lasting for from four to eight years; 
10 patients had only one cold during this time; 1 had two colds; 1 had a 
cold following each of two courses of vaccine; 11 were free from colds 
for periods of a year or more before a cold developed which led them 
to report for more treatment; 3 were practically free from symptoms 
for a year; 2 had a return of colds in an interval of less than a year after 
treatment; 2 others had a cold every six or nine months and 5 were 
not benefited by the one course of vaccine they received. In other words, 
44 per cent of the patients who were susceptible only to colds were free 


from colds for one year or more following each course of vaccine; 2 


7 
per cent of the remainder had only one cold during the several years in 
which they were under treatment; 11 per cent were failures and the 
remaining 22 per cent had considerable relief varying from practical 
freedom from colds for a year to freedom for periods of six months or 
more. 

Ten of the 54 patients who had asthma associated only with colds 
were free from colds and asthma for one year or more following each 
course of vaccine; 7 others needed treatment at the end of a year; 
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3 patients had either one cold or one attack of asthma, and 3 others 


had either two colds or two attacks of asthma during the several years 
n which they were under treatment; 7 were practically free from colds 
and asthma for yearly periods; 9 were free for periods of from six to 
nine months before treatment was repeated ; 4 who were free for a few 
months following one course of vaccine were free for two or more 
vears following a second course, and the remaining patients showed 
results too diversified to classify. 

In other words, 39 per cent of the patients who suffered from 
repeated colds and asthma were free from these conditions for a year 
or more after each course of vaccine; another 24 per cent either were 
practically free or had only one or two colds during the period of 
treatment; 16 per cent required treatment at intervals of from six to 
nine months and the remaining 29 per cent received benefit for intervals 
which varied too much to classify. 

A summary of the 97 cases reveals that 37 per cent of the patients 
were free from colds for a year or more following each course of vac- 
cine throughout the period of treatment which lasted from four to eight 
years ; 13 per cent had only one cold during several years of treatment ; 
another 13 per cent were practically free from colds; 11 per cent were 
relieved for periods of less than a year after each course of treatment; 
there were failures in 5 per cent, and the remaining 1 per cent were 
relieved for intervals varying from six months to two or more years 
following a course of vaccine. In other words, the treatment failed 
in 5 per cent of the patients; in another 11 per cent, although not 
failures, did not show so permanent a benefit as was desirable; in the 
remaining 84 per cent, however, there was freedom or comparative 
freedom from colds and from colds associated with asthma for periods 
of a year or more following each course of vaccine. 

Thirty-seven of the 97 patients presented in the tables were children, 
and 60 were adults. Twelve of the 37 children were susceptible to colds 
only. Ten of these were free for a year or more following each course 
of vaccine, the others needed treatment more often than once a year 
The other 25 children were susceptible to colds that caused asthma; 
14 of these were free from colds and asthma for a period of a year or 
more following each course of vaccine; 6 others either were practically 
free from colds or had only one cold or asthmatic attack during the 
several years of treatment, and the remaining 5 children were free 
from colds for less than a year following some of the courses of vac- 
cine. Therefore, the children who were susceptible only to colds 
received much more benefit from the treatment than those who had 

sthma associated with colds, although all but one of the patients with 
asthma were greatly benefited. 

Thirty-two of the 60 adults were susceptible only to colds, and 


he remaining 28 had asthma with colds. Nineteen of the 32 patients 
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who had colds only were free from them for periods of one year or 
more; 7 patients had one cold during the several years of treatment; 
in 2 patients, the interval between colds was less than one year, and in 
4 patients the treatment failed. By the process of exclusion it is evi- 
dent that, except for the 4 failures, the patients who were susceptible 
only to colds derived more lasting beneficial effects from the vaccine 
than did those who had asthma with colds. 

Thus, the vaccine seemed to give the best results in children who 
were susceptible to colds only and the least benefit to adults who had 
asthma associated with colds. With children who had asthma with 
colds and with adults who were susceptible to colds only, the results 
were considerably better than those obtained in adult patients who had 
asthma with colds. 

More of the patients lived in Massachusetts than in any other state; 
however, a sufficient number lived in Maine, New Hampshire, Rhode 
Island and Connecticut to justify the statement that the vaccine gave 
equally good results throughout the New England states. Two patients 
lived in Minnesota, two in New Brunswick and one each in Virginia, 
West Virginia, Tennessee, Georgia, North Carolina and Kansas; none 
of these patients was among the failures. 

\ few of the children who seemed to be protected from colds had 
measles, whooping cough, chickenpox and scarlet fever. This is 
evidence that the symptoms of a common cold which precede these dis- 
eases are early symptoms of the infectious disease itself rather than of 
a common cold which predisposes to the disease. This would seem to 
be true also of the few adults who had pneumonia and influenza. 


SUMMARY AND CONCLUSIONS 

The results secured when 97 patients who were subject to colds 
were treated with mixed streptococcus vaccine are discussed in detail. 
Previous to treatment 43 of the patients were subject to four or more 
colds a year, and 54 were subject to four or more attacks of asthma 
which were always associated with colds. The patients were treated 


periodically with a vaccine consisting of the most prevalent types of 


streptococci for each respective period. Thirty-nine patients were 
treated or were under observation for five or more vears; 28 others, 
for four years, and 30 others, for three years. 

Kighteen per cent of the patients were free from colds and asthma 
associated with colds; 12 per cent were practically free; 19 per cent 
had only one or two colds during the period of from three to five or 
more years that they were treated or under observation, and 10 per 
cent were free from colds for a year or more following each course of 
vaccine. Therefore, 59 per cent of the patients obtained either freedom 
or comparative freedom from colds and asthmatic colds for periods 


of a vear or more following each course of vaccine. 





Sixteen per cent of the patients requi 


oftener than once a year; their freedom 
to eleven months after each course of t1 
the patients the results represented some 
mentioned and were too complex to cli 
the first course of vaccine the patient 
months; following another, practically ’ 
third, entirely free for a year or more. In 36 per cent of 
therefore, the results were satisfactory for periods of more 
a year, and the frequency of colds was reduced by 50 o1 
Five per cent of the cases in which the patients did not 
benefit following the course of vaccine are called failures 
Each year the vaccine consisted of those streptococ: 
resented between 85 and 90 per cent of the prevailing types 
possible, then, that other varieties of streptococci, which were less p 


alent and yet comprised from 10 to 15 per cent of those encountered, 


17 


could cause colds in patients who were not entirely fre 
\ later paper will present evidence that this is the case; 
Staphylococcus pyogenes-aureus sometimes seems to be a cause of 

In addition to the 97 cases presented in the tables and discussed in 
detail, 89 other similar cases in which the patients were similarly 
treated, are mentioned in the discussion. Since it was not possible to 
follow up some of the patients for more than two or three years, and 
since the others were subject to colds at less frequent and more irregu 
lar intervals, it is difficult to determine the extent and duration of pro 
tection from colds. However, since as far as it was possible to follow 
these patients, the results, which were satisfactory and did not include 
any failures, substantiates those presented in detail. 

Since the prevalence of the various types of streptococci varies from 
year to year, it is advisable constantly to study the sputum and the nasal 
secretions of patients with colds. It is essential to do so each fall in 
order to know the prevailing varieties of streptococci for the ensuing 
cold period of the year; in other words, the same combination of 
varieties of streptococci does not suffice for more than one year. 

Each fall, in the New England states, the administration of a vaccine 
consisting of the varieties of streptococci that are most prevalent at that 
time seems to reduce greatly the susceptibility to colds during the fall, 
winter and spring. 

It seems advisable to administer such a vaccine each fall. The 
varieties of streptococci vary in their prevalence from year to year, 
thus necessitating constant study and yearly changes in the composition 
of the vaccine. 
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THE HUMORONEURAL REGULATION OF THE GASTRIC, PANCREATIC 
AND BILIARY SECRETIONS * 


SEIZABURO OKADA, M.D 
KWANICHI KURAMOCHI, M.D 


TOSHIO TSUKAHARA, M.D. 
AND 
TATSUO OOINOUE, M.D. 
TOKYO, JAPAN 


The regulatory mechanism of the secretion of the digestive juices 
was obscure until recently. Naunyn? proved that puncture diabetes 
(Piqure diabetes) has an inhibitory influence on the secretion of bile. 
He attributed the inhibitory effect to the alteration of blood pressure 
in the liver. The classic experiments of Bayliss and Starling ? showed, 
in a striking way, that the secretory glands of the pancreas can be 
excited to activity through influences that reach them by humoral, as 
well as by nervous channels. They showed that when dilute acid acts 
on the duodenal mucosa, a substance, secretin, is formed that can 
accelerate the flow of pancreatic juice even when all nervous connec- 
tions with the secretory gland are severed. They reach the conclusion 
that such a mechanism is involved normally in the production of pan- 
creatic secretion. Edkins * found that extracts of pyloric mucous mem- 
brane contain a substance that causes the secretion of a certain amount 
of gastric juice, if injected into the jugular vein. The normal gastric 
secretion is therefore due to the cooperation of two factors. The first 
and most important is a nervous stimulus determined through the vagus 
nerves by stimulation of the mucous membrane of the mouth or by the 
arousing of appetite in the higher centers of the brain. The second fac- 
tor, which provides for the continued secretion of gastric juice long 
after the mental effects of a meal have disappeared, is a chemical proc- 


ess, depending on the production in the pyloric mucous membrane of 


a specific substance, or hormone, gastric secretin or gastrin that, 

* Submitted for publication, Sept. 28, 1928. 

*From the Medical Clinic of Prof. R. Inada, Imperial University of Tokyo. 

*A Preliminary Report was made by Okada, S.; Kuramochi, K., and Tsuka- 
hara, T.: The Humoro-Neural Regulation of the Gastric, Pancreatic and Biliary 
Secretions, Proc. Imperial Acad. Tokyo 4:178 (April 12) 1928. 
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icting as a chemical messenger to all parts of the stomach, is absorbed 
nto the blood and causes activity of the various secreting cells in the 
gastric glands. Benedicenti* noticed that the secretion of pancreatic 
uice in a dog provided with a fistula was inhibited by injections of 
epinephrine hydrochloride, and Glaessner and Pick® proved later that 
this secretion is thoroughly stopped by the injection of a large dose of 
epinephrine hydrochloride. The inhibitory influence of epinephrine or 
of suprarenal extracts on the pancreatic secretion was further demon- 
strated by Rogers and his associates® and by us.’ Rogers and his 
associates found that the noncoagulable part of watery extracts of liver, 
when injected subcutaneously into a dog, caused a rapid increase of 
pancreatic secretion, while injections of extracts of the thyroid and 
the thymus caused only a slight increase. As to the influence of 


. 


epinephrine on the secretion of bile, Langley* and Alpern® thought 
that it had an excitatory influence; but Ott and Scott,’° Dawns and 
E-ddy,'t Neubauer,’* Kusakabeé,’* Adachi ** and Sakurai ** observed that 
it caused, in general, a decrease of the secretion of bile. The effect of 
epinephrine on the secretion of gastric juices has also been studied. 


4. Benedicenti: Gior. d. r. Accad. di med. di Torino, 1906; cited by Glaessner 
and Pick (footnote 5). 
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Yukawa’*® found that the intravenous or oral administration of 
epinephrine in small doses caused an increase of gastric secretion in a dog 
with a small stomach of Pavlov. An excitatory influence was also reporte 
by Loeper and Verpy,*? Lim,’* Ivy and Mcllvyn ** and Ivy and Javois ° 
with use of various methods of administration. On the other hand, 
Hess and Gundlach,” Rothlin?? and Fusé** found a remarkabk 
inhibition of the secretion on administration of epinephrine. Sirotinin,** 
using Heidenhain’s isolated small stomach to exclude all the inhibitor, 
influence, found, with and without feeding, on subcutaneous injection of 


epinephrine, an increase of from one and a half to two times the normal 


amount of secretion. After the discovery of insulin, there arose a new 


theory as to the action of this hormone on the secretion of the digestive 
juices. Collazo and Dobreff** found that insulin had an excitator 


influence on the pancreatic secretion. This was confirmed by Ono,?° by 


Yoshida,?* by Arima,** by us *® and by others, though Lambert a1 
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[ermann *° obtained only negative results. Brugsch and Horsters 


und that insulin caused an increased secretion of bile. Dobreff, 
Sakurai,?®> Nitzescu ** and others confirmed this. Détr 
ferashima,®® Fernando and De Carvalho *® and 

at insulin is a vigorous excitant of gastric secretion, 
d Dobreff ** found quite the contrary result. 

Extracts of various tissues were also investigated by vat 
ers as to influence on the secretion of the digestive juices. * 
general, were not so remarkable and unanimous, however, 
found with the use of epinephrine and insulin. 
In view of the foregoing data, it might be considered, in general, that 

epinephrine inhibits the secretion of digestive juices and that insulin 
iccelerates it. The mechanism of this inhibitory and _ excitatory 


ction, however, is unknown. The purpose of this study was to solve, 


so far as possible, the modus operandi of the regulatory mechanism of 


mor 
Thietl 


the secretion of the digestive juices, so necessary for the welfare of 
and animals. 
METHODS 


e was shown by multiplying 


The activity of the secretion of pancreatic jui 1 
which was 


e amount of each half hour specimen by the enzymatic activity, 
etermined by the method described in the first paper of this series.” 
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mation of the activity of the secretion of bile was carried out by determining 
the amount of bile pigment in each half hour specimen, in the manner described 
in the first paper. For the estimation of the content of bile acids in the duodenal! 
return, we employed Hay’s sulphur flower test,” which, though not so precise 
as might be wished, still gave results sufficiently consistent for practical purposes 
The duodenal return was diluted until granules of depurated sulphur did not 
sink to the bottom. The measure of this dilution is mentioned as the “bile acids 
number.” This number was multiplied by the amount of each half hour specimen 
and indicated as the degree of secretion of bile acids. The gastric juice was 
collected every fifteen minutes by continuous suction through the Rehfuss tube 
being used. The presence of free hydrochloric acid was tested for with congo 
paper, and the total acidity was estimated with phenolphthalein as indicator. The 
peptic activity was estimated by Fuld and Levison’s edestin method.” The blood 
sugar content was estimated partly by Bang’s new micromethod“ and partly by 
Hagedorn and Jensen’s method.” 


EXPERIMENTS 

At first, it seemed necessary to try an experiment as to whether 
insulin in reality provokes gastric, pancreatic and biliary secretions and 
whether epinephrine inhibits them. We passed one tube into the 
stomach (in human subjects) and another tube into the duodenum, 
and, after a hypodermic injection of insulin or of epinephrine hydro- 
chloride, collected the gastric and the duodenal contents simultaneously 
and analyzed the collected juices. The results confirmed the prevailing 
data except as to the influence of epinephrine on the gastric secretion, 
which was not so decisive. We also found that ephedrine has an 
inhibitory influence on the secretion of the digestive juices. The 
increased secretion of the gastric and of the pancreatic juices after an 
injection of insulin was manifest both in the amounts and in the con- 
centrations. These results were especially marked when a pronounced 
hypoglycemia occurred, following almost parallel to this, but were 
nearly negative when hypoglycemia failed. The decrease of the secre- 
tion of these juices after the injection of epinephrine went parallel with 


the hyperglycemia, and was followed by an increase of secretion when 


a reactive hypoglycemia occurred. 
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Wiesbaden, J. F. Bergmann, 1922. 
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As the gastric secretion is profuse after an injection of insulin, the 
stimulating influence on the pancreatic secretion might be induced, 
partly at least, by the secretin mechanism. It seemed necessary, there- 
fore, to decide whether there is also a primary stimulation. To solve 
this problem, we made observations on patients with achylia gastrica, but 
we encountered difficulty when marked hypoglycemia occurred ; for this, 


in most cases of achylia gastrica, caused a profuse secretion of gastric 
TaBLeE 1.—Results of the Analyses of the Contents of the Stomach and the Duo- 
denum of a Man, Aged 22: A, When Stimulants of Secretion Had Not 


Been Administered 


Duodenal Return 


Times 
at Which 
Specimens 

Were 
Collected, 

Hours 


Blood — 
Sugar, 
per 
Cent FE 


B. Following a 


Free 


Gastrie 

Juice 

+, Amount 
Total of 

Acid- Juice, 
ity Ce. 


43 


Trypsin Amylase Lipase 
cilo- Kilo Kilo- 
Units Units Units 


icl Activity) Activity) Activity) 


41.0 13,120 23,452 46,740 


33.0 6,600 36,300 


6,720 1,345 


21,672 


3,750 5,010 7,050 


11,000 15,135 25,080 


29.0 14,500 21,721 24,360 


153.5 55,690 82.875 161,202 


Hypodermic Injection of Insulin (Toronto 


64 69 6,400 8,160 16,000 


20.0 


Bile 


Acids 


Bile 
Pigment 


(Amount (Amount (Amount (Dilution (Dilution 


Amount) Amount 


2 665 
2,665 


2,140 16,500 


1,450 14,500 


9,996 86,450 


) 10 Units * 


4,080 39,000 


0.086 


Fasting 

Following an 
injection of 
insulin 


200 S28 1,300 


0.078 82 7 1, 


0.069 23,700 15,340 103,250 


0.044 27,500 90,475 9,680 68,750 


19,250 31,300 17,248 5,852 416,200 


0.056 


15,750 58,603 7,434 5,040 37,800 
112 
44 48 31.0 15,500 33,790 28,764 4,960 38,750 


191.5 102,800 285,349 140,618 41,700 304,050 
* In this and following tables one example is shown, though the same experiment was tried 
y times until we were confident of the results 
juice rich in free hydrochloric acid (as shown in table 2). Finally, we 
liscovered cases of cancer of the stomach in which, after an injection of 
nsulin, the gastric juice remained alkaline during the course of the 
lection, and we then were able to show a marked increase in pan- 
itic and biliary secretions. Therefore, it was proved that insulin 
stimulates primarily the pancreatic and biliary secretions. It was most 
important then to decide whether hypoglycemia and the increased secre- 
of the digestive juices are induced independently by insulin, o1 





Analyses of the Contents of the Duodenum of a 


Achyli a: A, When Stimulants of 


47 ) 


1dministerea 


Duodenal Return 
Trypsin Amylase Lipase 
Kilo- Kilo- Kilo- B 
Times at Which loo Juice Amount Units Units Units Pigt 
Specimens Were Sugar, - of (Amount (Amount (Amount (Dilu 
Collected, Free Tota Juice, , 
Hours I HCl Aeidity Ce. Activity) Activity) Activity) Amo 


53.0 26,500 78,228 85,330 
30.0 24,000 46,710 96,600 
28,750 40,020 57,040 

320 1 1,150 

1,120 poe 1,197 

4,500 16,920 7,020 


85,190 189,462 


Inj ftom OF Insulin 


Fasting 
Following an in- 
jection of insulin 
%, : 0.062 3 3,6: 27,778 
16,800 37,6 11,424 
70,000 67,585 80,500 
51,280 82,902 147,600 
37,700 


9,100 


Total 


E 3.—Results of the Analyses of the Contents of the Stomach and 
Duodenum of a Man, Aged 28, Following a Hypodermic Injection 
of Epinephrine Hydrochloride, 1 Cc. 


Duodenal Return 





- _ senses - 
Times Gastric Trypsin Amylase Lipase 
at Which Juice Kilo- Kilo- Kilo- Bile Bile 
Specimens Blood ——~——, Amount Units Units Units Pigment Acids 
Were Sugar, Total of (Amount (Amount (Amount (Dilution (Dilutior 
Collected, per Free Acid- Juice, x 
Hours Cent HC) ity Ce. Activity) Activity) Activity) Amount) Amount 





Fasting 
\ 0.088 26 
44 2 5 6,37 
20 
18 28 5.8 P 3 1,020 
Following an 
injection of 
epinephrine 
% 
% 
%. 
Bass 3 8 320 2,059 


3,401 
6,174 
7,679 


24,100 








P, 1\ ( REATI1 


ether hypoglycemia has any connection with this increased secretion 
1arked hypoglycemia was produced in human subjects by insulin, and 
en the gastric, pancreatic and biliary secretions became profuse, 
ections of dextrose solution of different concentrations were made 
ravenously, intraduodenally or through the rectum. A prompt and 
rked inhibition of the secretion of these juices occurred simulta- 
usly with the increase of the sugar content of the blood regardless 


he concentration and locality of the sugar introduced. Profuse 


4—Results of the Analyses of the Cont 
reer 


( { 
Aged 19: A, Following the Intraduoder 


val 


I'rvpsin 
Kilo- 
es at Which 1 Amount Units 
Specimens Were PF of (Amount 
Colleeted, 7 Juice, 
Hours n Cx Activity 


ng intraduodenal 
water 
9,120 
14,400 
24,800 
13,250 
18,000 
18.0 12,400 


otal of 3 hours ae 168.8 91,970 


B. Following the Intraduodenal Inje 


wing an injection 

edrine 

. haere ‘ 0.092 
0.092 
0.091 
0.100 
0.094 
0.081 
0.086 


0.085 


Total of 3 hours 


‘cretion was caused again when the hypoglycemia recurred. 


ré 


There- 
it was proved that hypoglycemia, if it does not alone stimulate 
secretion of these juices, does so when insulin is injected. 


It was, then, of interest to determine, if possible, whether this 
imulation occurs peripherally in the tissue cells or centrally in the 


ntrum of the nervous system. An injection of atropine caused a 


stinct inhibition of the secretion of the juices induced by insulin; 


nce it was assumed that hypoglycemia exerts its stimulating effect 
the centrum of the secretory nerve and that the stimulus is trans- 
tted to the acting tissue cells through the parasympathetic nervous 
tem. This led to the question whether hypoglycemia, in general, 
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TaBLe 5.—Results of the Analyses of the Contents of the Stomach and Duodenu) 
in a Man, Aged 50, with Cancer of the Stomach: A, When No Stimulants 
Had Been Administered 


Duodenal Return 


Trypsin Amylase Lipase 
Kilo- Kilo- Kilo- Bile 

Times at Which Blood Amount Units Units Units Pigment 
Specimens Were Sugar, of (Amount (Amount (Amount (Dilution 
Collected, per Gastric Juice, x x x x 
Hours Cent Juice Ce. Activity) Activity) Activity) Amount 
Alkaline 24.0 12,000 35,208 6,120 1,964 

Alkaline 17.0 13,600 17,034 9,775 2,800 

Alkaline 20.0 16,000 25,820 10,800 3,200 

Alkaline 23.0 11,500 24,932 9,660 2,484 

Alkaline 23.0 18,400 31,142 23,475 4,787 

Alkaline 14.0 11,200 18,396 13,440 4,48 


Total. > eee eee vbeete 121.0 82,700 152,532 64,150 7,838 


B. Following a Hypodermic Injection of Insulin (Toronto), 10 Units 
Fasting 0.078 Alkaline 
Following an injection 
of insulin 
%. ‘ : . 0.066 Alkaline 7.5 8,750 24,658 17,150 3,500 
Rua ‘ . 0.067 Alkaline 17,600 34,716 13,640 3,740 
1%. , ‘ 0.064 Alkaline 40,800 62,935 55,335 11,010 


ee ere 


Following an intra- 
venous injection of 
27% dextrose, 50 ce. 
ROP ‘ ‘ve 0.070 Alkaline A 9,000 19,584 13,680 3,420 
21% 0.051 Alkaline 31. 24,800 36,177 31,558 6,820 
0.049 Alkaline 5. 36,800 58,650 57,270 10,580 


Total. ... ’ wis wekiecen’ 5 137,750 236,720 188,633 39,070 


TABLE 6.—Results of the Analyses of the Contents of the Stomach and the Duo- 
denum Following a Hypodermic Injection of Insulin (Toronto), 12 Units, 
and an Intravenous Injection of Dextrose in a Mant Aged 20} 


Duodenal Return 
= A— _ 


Trypsin Amylase Lipase 
Gastric Kilo- Kilo- Kilo- Bile 
Times at Which Blood Juice Amount Units Units Units Pigment 
Specimens Were Sugar, -— ~ ~ of (Amount (Amount (Amount (Dilution 
Collected, per Free Total Juice, x x x : 
Hours Cent HC! Acidity Ce. Activity) Activity) Activity) Amount 
Fasting 0.079 Alkaline 


Following an injection of insulin + an intravenous injection of 25 per cent dextrose, 50 cc.* 
ly ; ... 0.066 Alkaline 8.0 2,536 9.560 7,080 1,248 


ies vs 0.060 Alkaline 15.5 4,914 24,366 5,425 961 


Following an intravenous injection of 25 per cent dextrose, 50 cc.* 

1%.. . 0.048 0 12 11.5 5,750 17,331 25,300 2,875 
Sas . 0.044 2 36 60.0 75,000 91,920 187,200 37,200 
Following an intravenous injection of 25 per cent dextrose, 50 

2%... 0.058 0 14 26.5 13,250 34,477 60,950 5,866 
g 0.055 8 26 47.0 37,600 72,850 96,350 8,631 


Total ties 168.5 139,050 250,504 382,305 56,779 


* After each injection of dextrose the secretion stopped thoroughly for a while. 
+ Same patient as in table 2. 
t Urine 320 ce.; urinary sugar 0.46 per cent = 1.47 Gm 
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stimulates the secretion of the digestive juices and whether hyper- 
vlycemia inhibits this secretion. It was desirable to solve this 
juestion without using insulin or epinephrine. For this 
we introduced a tube into the stomach, a tube into the duodenum and 
After collection of the gastric and the 


purps se, 


nother tube into the jejunum. 
juodenal contents for a time, a 25 per cent solution of dextrose in the 
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bitin 
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Ve 
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en et io lal 


Bile 


- 


i 











A 


i * 
4 s 
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iia: ee 
30' Th 3o* th 30' 2h 30' Sh 30° Sh 


[he results of analyses of the gastric, pancreatic and biliary juices following 














intraduodenal injection of 25 per cent dextrose in the amount of 1 Gm. per 


ilogram of body weight, in a man, aged 29 (table 8, A). The correlation between 


e activity of the secretion of the digestive juices and the sugar content of the blood 

be noted. The arrow indicates the injection of dextrose. In the curves for 
gastric juice, the straight line indicates total acidity, and the dotted line free 
rochloric acid. In the curves for the pancreatic juice, the straight line indicates 
lase, the dotted line lipase and the dash and dot line trypsin. In the curves for 


the straight line indicates pigment (x 10) and the dotted line acids. 
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amount of 1 Gm. per kilogram of body weight was introduced into th 
jejunum and the collection of the digestive juices was continued. Often 
there was an initial increase of the secretion in the first fifteen to thirty 
minutes after the injection, most likely owing to a reflex mechanism 
Hyperglycemia, after the resorption of the dextrose, however, stopped 
the pancreatic and biliary secretions almost entirely, and the gastric con 
tents became achlorhydric. 


The hyperglycemia continued for about o1 
and three quz 


il 


urters hours, and at this point the secretion of the digestiv: 
juices stopped almost completely. Following the hyperglycemia, a reactive 
esults of the Analyses of the Contents of the Stomach and the Du 
lowing a Hypodermic Injection of Insulin (Toronto), 10 Units 


Atropinum Sulfuricum, 1.5 Ma. 


Following an 
injection of 





atropine, the secretion of the gastric and the duodenal juices 
while, j ites after the injection, the secretion of 
it was 1 he first hour and a half after the injectio 
n in comparison wit hi led in table 1, B Thereafter an effect of tl 
atropine was not expected. 


+ Same patient as in table 1 


n 


1 was evoked, sometimes being as low as 0.059 to 0.053 pet 
‘companied by a profuse secretion of the digestive juices. 
dextrose of the same amount in concentrations of 25, 20 or 5 
per cent showed the same results. Intravenous injections of nearly the 


same amounts of dextrose had almost the same effect, except that thes 


the 


-d to produce the initial increase of secretions. The diminution of 


the gastric secretion was manifested more in amount than i1 


a 1 acidity 
when a hypertonic dextrose solution was administered intravenously 
It might be especially emphasized that an isotonic or rather a some 
what hypotonic solution of dextrose had the same inhibitory influence 
on the secretion of digestive juices, if the amount was sufficient. Thi 
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ime experiments were repeated, and at the stage of complete cessation 
the secretion as a result of the hyperglycemia (thirty minutes after 


e injection of dextrose into the duodenum) we tried injections of 100 


.) 


vu 
lenum in a Man, Aged 29: A, Following the Intradu 


BLE 8.— Results of the Anal) 
Cent Dextrose in the Amount of 1 Gm. Per Kilogram 


Duodenal Return 

rimes at Gastric Juice : n mylase Lipase Bile 

Which — ~~ ~~ kilo- ] Kilo- Pig- 
Specimens Blood Amount Amount 

Were Sugar, Total 
Collected, per Free Acid- 

Hours Cent HCl ity 
Fasting 

4 0.098 


Units ment Aci 
(Amount (Dilution (Diluti 


Activity) Amount 


4 augn 86 

0.096 92 m* 

ollowing an injection of dextrose 
‘ 4 a 


o4 1,800 

24 2,760 
98 

0.083 110 

0.079 110 

0.077 109 

0.080 108 

0.077 110 116 21.4 94.0 7 136,77 174,37 


484 12,600 
3,740 74,250 
7,144 141,000 


B, Following the Intraduodenal Injection of Dextrose a Hypodermic Injection 


of Atropinum Sulfurici 


98 20.0 
59 12.4 46.5 : ll 5,812 
47 11.6 
5 9.4 24.0 52, 5,520 72 2,400 
lowing an injection of 25% dextrose in the am 
E ( > . 


).12 


47 VK 


kilogram of body weight 
46 55 

0.152 6 
0.146 

0.137 0 

0.129 0 
0.108 


0.102 7 


84,420 3,402 5,985 
2.100 70 2.000 
51 1,700 


lowing an injection of atropine, 
‘ 0.098 44 53 

0.089 S4 92 

0.084 70 

0.086 91 5 1 


4 


9 
° 

> 
> 


t 
4 
6 
llowing an injection of atropine, 1 mg.* 


0.078 63 67 


3 
0.069 81 &5 
0.067 ih &@ 
0.064 70 78 
0.065 91 % 


rhe effect of atropine was especially legible from twenty » fifty minutes after in 


. of 0.2 per cent hydrochloric acid or 3 cc. of ether into the duodenum. 
(his resulted in a little secretion of pancreatic juice and bile. When 
lextrose was administered intravenously, this intraduodenal stimulation 

as more effective (perhaps owing in this case to the absence of a fore- 
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going initial evacuation of the gall and the pancreatic tracts includin; 
the gallbladder). Therefore, we proved that hypoglycemia, in general 
stimulates the secretory nervous centrum, that hyperglycemia inhibit: 
it and that the stimulus is transmitted through the parasympatheti 
nervous system to the reacting tissue cells, while the inhibitory impuls: 
is most likely transmitted through the sympathetic nervous system 
This process is a natural as well as important one for the welfare oi 
mankind. When too much nourishment is absorbed, so that hypergl) 
cemia is induced, the secretion of the digestive juices is arrested by a: 
inhibitory stimulus, and further digestion and resorption are inhibit 

until the normal level of the sugar content of the blood is restored 


TABLE 9.—Results of the Analyses of the Contents of the Stomach and th 
Duodenum Following the Intraduodenal Injection of 5 Per Cent Dextrose in the 
Amount of 0.8 Gm. Per Kilogram of Body Weight ina Youth, Aged 19 


Duodenal Return 
y= - cue me a 
Times at Gastrie Juice Trypsin Amylase Lipase Bile 
Which _— — ~ Kilo- Kilo- Kilo- Pig- 
Specimens Blood Amount Amount Ur Ur Units ment Acids 
Were Sugar, Total te) of (Amount (Amount (Amount (Dilution (Dilu 
Collected, per Free Acid- Juice, Juice, “ y x 
Hours Cent HCl ity Ce. Ce Activity) Activity) Activity) Amount) Amount 
Fasting 
%.. coe Oaee 38 45 11.3 
1 ; 32 44 12.2 5 7.f 29,895 7,650 
% 32 44 10.0 
1 0.095 28 44 11.5 l 2,25 9,400 


v 





Following an injection of dextrose 
1 m .. 0.135 

16... 0.176 14 27 18.0 1.0 3,000 42,480 
%... 0.164 0 8 5.3 

0.126 Neutral 5.f } 920 3,178 2,277 


Boe 


- 2,277 
%... Alkaline 
16... Alkaline 3.8 1 3,916 56 
Hace ).098 19 32 
72 73 9.5 25. 20,000 (Arps 21,875 
RO 
78 8 J 12, 27,216 
80 8 
72 3. 3.6 10,88 al 19,040 
06 f 
105 51.5 2.( 33,6 2,284 36,288 
106 ; 
5,808 


The test breakfast induced a markedly diminished secretion of acid 11 
the stomach at the stage of hyperglycemia in comparison with that 
induced in fasting. The motility of the stomach was also inhibited, and 
the remnants of bread were detectable by fractional suction after 

test breakfast for a longer period (for example, for two and a quartet 
hours in hyperglycemia, as compared with less than one hour at the 
time of fasting). Hypoglycemia is accompanied by a sensation of 
hunger, which causes one to take food eagerly and digestion takes plac« 
promptly by reason of the profuse secretion of the digestive juices 
Resorption, accordingly, occurs to meet the needs, while hyperglycemi 
causes a full and distended feeling in the epigastrial region which, 1 
turn, causes one to refuse food. When, however, foods are alread) 
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present in the digestive tract, direct digestion and resorption do not 
occur, owing to the inhibition of the secretion so long as hyperglycemi: 
continues. Since hypoglycemia and hyperglycemia induce humorally 
excitatory or inhibitory impulses to the secretory centrum, and sinc 
from this centrum the stimuli are transmitted through the autonomi 
nervous system to the acting tissue cells, this process might be called the 
“humoroneural regulation of the secretion of digestive juices,” thus 
establishing the theory that we have advanced. The secretion of saliva 


is excepted from this regulation, the mechanism of which is entirely) 


nervous, aS was noticed by previous workers. 
Taste 11.—RKesults of the Analyses of the Contents of the Stomach* and 
denum Following the Intravenous Injection of 25 Per Cent Dextrose 
in the Amount of 0.7 Gm. Per Kilogram of Body Weight in a 
Van, Aged 32, Weighing 53 Kg 


Duodenal Return 
Trypsin Amylase Lipase 
Kilo- Kilo- Kilo- Bile Bile 
Times at Which Amount Units Units Units Pigment Acids 


Specimens Were ugar, of (Amount (Amount (Amount (Dilution (Dilution 
Collected, r Juice, ¢ 


Hours n Ce. Activity) Activity) Activity) Amount) Amount 
Fasting 


1 


15,000 71,400 18,000 1,050 33.000 
2,600 965 3.536 680 8,06 


6,640 17,70 ),292 2,075 14,94 


mained alkaline during the course of the experiment. 


THE HUMORONEURAL REGULATION IN DIABETES MELLITUS 

Asa result of these studies, consideration had to be given to whether 
this regulation also plays a part in diabetes mellitus, a pathologic conditio1 
that shows a high degree of hyperglycemia even in fasting. As we 
reported in the second paper of this series, there are cases of diabetes 
mellitus in which the external pancreatic secretion is extremely dis- 
turbed, while in others it remains normal. According to the prevailing 
views, the gastric and the biliary secretions are not necessarily disturbed 
in diabetes mellitus. It was therefore necessary to determine whether 
the humoroneural regulation is not in force in such a disturbed regula 
tion of the carbohydrate metabolism as that in diabetes mellitus ot 
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\BLE 12.—Results of the Analyses of the Gastric Juice of a Youth, Aged 
llowing the Intraduodenal Injection of 20 Per Cent Dextrose in the P) 
tion of 1 Gm. Per Kilogram of Body Weight, and Test Breakfast (Bread 

35 Gm.; Water, 400 Cc.); B, Following the T k 


mes at Which Blood iastric Juice i Gastric Juice 


pecimens Were Sugar, Pen r. * 
Collected, per Free Total Pepsin r Free Total 
Hours Cent HC Acidity Units n HC! Acidity 
Fasting 
M . 3 125 
400 


lowing an injection of dextrose 
ce 0.098 24 é 
Me. 0.153 Alkaline 
owing a test breakfast 
4 . 0.167 Neutral 
lo 0.154 Neutral 
%. 0.128 Neutral 
.. 0.108 , 1s 

0.105 

0.107 

0.103 

0.102 

0.100 

0.098 

0.093 

0.100 

0.098 

0.098 

0.108 

0.107 


TaBLE 13.—Results of the Analyses of the Contents of the Stomach and the 
Duodenum Following the Intraduodenal Injection of 20 Per Cent Dextrose in 
the Amount of 1 Gm. Per Kilogram of Body Weight in a Man, 

Aged 21, Weighing 47.7 Kg, Who Had Diabetes Mellitus 


Duodenal Returr 

Times at Gastric Juice Trypsin Amylase Lipase Bile 

Which aoe Kilo- Kilo- Kilo- Pig- Bile 
Specimens Blood Amount Amount Units Units Units ment Acids 

Were Sugar, Total f of (Amount (Amount (Amount (Dilution (Dilution 
Collected, per Free Acid- ice, ad . 

Hours Cent HCl ity ye. : Activity) Activity) Activity) Amount) Amount) 
Fasting 

+ 23 17 5» 

> Jaa 42 5f f ) 26,670 7 3 8,400 

99 3 

33 f 5. 16 d,¢ you! MO 17,600 
Following an injection of dextrose 
2 17.8 
36.0 
10.8 
13.0 

0.3 

0.6 

0.6 


Itl+1+ tomar 


tItltHt 
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whether it plays its destined role in some compensated manner. W< 
made experiments on diabetic patients with a high level of blood 


sugar in the same way as we did on normal subjects, namely, by 


introducing grape sugar to produce hyperglycemia and hypoglycemia 


We found also that, in diabetes, in fasting, the secretion of pancreatic 
and biliary juices was abundant and the acidity of the gastric juice 
high (for example, free hydrochloric acid 42, total acidity 55, pepsi: 
200 units), although the blood sugar content was 0.234 and 0.236 pet 


cent, a value much higher than we obtained as the maximal value by 


TaBLe 14.—Results of the Analyses of the Gastric* and the Duodenal Content 
Following the Intravenous Injection of 25 Per Cent Dextrose in the Proportion 
of 1 Gm. Per Kilogram of Body Weight in a Man, Aged 31, 
with Diabetes Mellitus 


Duodenal Return 
Trypsin Amylase Lipase 
Kilo- Kilo- Kilo- Bile Bile 
Times at Which Blood Amount Units Units Units Pigment Acids 
Specimens Were Sugar, of (Amount (Amount (Amount (Dilution (Dilution 
Collected, per Juice, : x . 
Hours Cent Ce. Activity) Activity) Activity) Amount) Amount 
Fasting 
1 0.304 22.0 2,200 27,2 
0.300 17.5 5,600 26,28 


b 6 10,120 22 2,200 
*” 10,500 158 6,125 
Following an injection 
of dextrose 

0.650 

0.617 

0.587 

0.545 

0.480 

0.465 

0.433 

0.414 

0.410 

0.407 

0.377 

0.367 

0.355 

0.338 9.0 _ 2 14,580 

0.366 

0.343 8.4 ,630 22,578 7,006 


All fractions of gastric juice remained alkaline during the course of the experiment. 

introducing grape sugar in the amount of 1 Gm. per kilogram of body 
weight into the duodenum in normal cases. By introducing the same 
amount of sugar in diabetes, however, we found that the gastric juice 
became promptly achlorhydric and the secretion of pancreatic and 
biliary juices gradually became scant. Following the hyperglycemia (in 
which the highest level reached by the blood sugar was 0.331 per cent), 
a relative hypoglycemia (in which the lowest level reached was 0.154 
per cent in four hours in the same case) occurred, and a gastric secretion 
of fairly high acidity (free hydrochloric acid 40, total acidity 55, pepsin 
250 units) followed, accompanied by pancreatic and biliary secretion. 
From these observations, it is obvious that the humoroneural regulation 
also plays a part in diabetes mellitus, only the entrance of the excitatory 
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Results of the Analyses of th lenal ntents in a 


- a ae — 7 ). ry coil 
55 Kg.: A, Following an Intraduodenal Injec 


0.2 Per Cent Hydrochlor Acid, 100 ¢ 


Duodenal Returt 


Trypsin ({mylase Lips 
Kilo- Kilo- 
limes at Which 3lood Amount Units Units 
Specimens Were Sugar, of (Amount mour 
Collected, per Juice, 
Hours Cent Ce. Activity Activity Activity) 


0.100 19.3 360 31,247 9,071 


wing an injection 
ydrochlorie acid 
0.098 92 14,720 
0.107 x 8.000 
0.105 31. 9,920 
0.107 5 9,300 
0.109 22.5 4,500 
0.107 32.5 10,400 
0.097 ‘ 14,000 272 
0.095 36. 11,520 51,084 


Following the Intraduodenal Injection of 20 Per Cent sxtrose in the Amount 
of 1 Gm. Per Kilogram of Body Weight and 
Hydrochloric Acid, 100 ¢ 


0.11 35.0 98,1 


7,600 


llowing an injection 
f dextrose 
My 
1 45,920 


hydrochlorie acid 
%, ‘ 0.145 

0.114 

0.095 

0.101 

0.099 

0.097 

0.102 

0.104 q 12,288 

0.102 

0.100 30.5 7,625 58,31 5,948 

0.102 

0.104 23.0 4,600 7,3 §, 280 

0.100 


0.099 39.0 12,480 73,671 25,155 
Following the Intravenous Injection of 25 Per Cent Dextrose in the Proportion 
of 1 Gm. Per Kilogram of Body Weight and the Intraduodenal Injection 
of 0.2 Per Cent Hydrochloric Acid, 100 Cc 


0.104 13.8 4,416 26,248 11,592 
0.100 50.0 16,000 100,100 87,000 


lowing an injection 


0.359 


wing an injection 
{ hydrochlorie acid 
. 70.0 7,000 52,5 3,8 2, 5,000 
39.0 12,480 51,051 5 2 46,500 
66.0 33,000 150,084 7, 112,200 
88.0 44,000 161,392 264,000 
62.0 31,000 140,988 5 106,400 


37.5 18,750 91,200 20, 46,375 


62.0 31,000 128,712 35,6: J 77,500 
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or the inhibitory impulse to the secretory centrum being different fron 
that in normal cases. The blood sugar content of 0.154 per cent is the 
highest value that we obtained by introducing sugar into the duodenun 
in the amount of 1 Gm. per kilogram of body weight in normal cases, a 
value which in diabetes mellitus induced the secretion of digestive juices 
as the hypoglycemic reaction. From these results, it is also evident that 
the process of the hypoglycemic and hyperplycemic alternation itself 
stimulates the excitatory and the inhibitory functions of the secretory 
centrum and not their durable state, which perhaps causes an accommo 
dation such that stimulation is not any longer induced. 


TaBLe 16.—Results of the Analyses of the Pancreatic Juice of a Male Dog, Weigh 
ing 14.5 Kg., Which Was Provided with a Pancreatic Fistula Under Morphine 
Anesthesia, and Which Received an Intraduodenal Injection of 0.4 Per 

Cent Hydrochloric Acid and an Intravenous Injection of 25 
Per Cent Dextrose, 100 Cc. 


Pancreatie Juice 
Pe ene ee SSE —_ 
Times at Which Blood Trypsin Amylase Lipase 
Specimens Were Sugar, _ “~ aa —- A ~ 
Collected, per Amount, Activity Efficiency Activity Efficiency Activity Efficiency 
Minutes Cent Ce. Units Units Units Units Units Units 


Fasting 


Following an injection of hydrochloric acid, 20 ce 
SOOT ‘ 0.113 
20.. 0.124 
ere 0.5 


Following an injection of dextrose 


Following an injection of hydrochloric acid, 20 ce¢ 
(30 minutes after an injection of dextrose 
Dara : 0.260 
15.. 0.234 
23 0.197 


25 
30. cece 1.1 
H 0.106 


Following an injection of hydrochloric acid 
10.. sn 
Ses acs Pere avenue 1.1 
THE HUMORONEURAL REGULATION AND THE 
HUMORAL MECHANISM 
As previously noted, the classic experiments of Bayliss and Starling 
showed that with the action of dilute acid on the duodenal mucosa, a 
substance, secretin, is formed, which can accelerate the pancreatic secre- 
tion even when all nervous connections with the secretory gland are 
severed. An important question arose, therefore, as to how these two 
mechanisms, the humoroneural regulation and the humoral mechanism, 
play parts without interference with each other under normal con 
ditions. As has been mentioned, we found that, at the stage of com 


plete cessation of the secretion on administration of dextrose by wai 





1 of dextr 


0.411 


Che interval between the first and the second inject 
five minutes and that between the second and the 
nutes 


18.—Results of the Analyses of 
10.5 Kg., Which Was Provided with a Permanent P 
ut Anesthesia), and Which Received Intraz 
dilatin-Free Secretin and of 


at Which slood Tr i nylase Lipase 

ms Were Sugar, c~ A ; - A _ 
Collected, per Amount, Activity Efficiency { y Efficiency Activity Efficiency 
Minutes Cent Ce Units Units ! Units Units 


in injection of secretin, 10 ce 
0.104 
0.104 
0.099 


0.103 


injection of dextrose 
0.366 
0.301 No secretion 
»wing an injection of secretin, 10 ce 
0.214 
0.177 
0.129 
0.141 
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of the duodenum, an injection of hydrochloric acid (100 cc. of a 0.2 
per cent solution) caused but little secretion of pancreatic juice and 
bile. This was particularly so when a marked evacuation of th 
gall and the pancreatic tracts, including the gallbladder, had occurred 
previously through the introduction of dextrose solution into the 
duodenum, whereas, when the hyperglycemia was induced by intrave 
nous administration of dextrose, an abundant fluid was obtained by the 
injection of hydrochloric acid into the duodenum, as in the case of fast 
ing. This fluid was extremely rich in bile pigment and poor in enzymati 
activity, so that it must have been mainly the consequence of the 


TABLE 19.—KResults of the Analyses of the Gastric Juice from a Youth, Aged 
Following Subcutaneous Injections of Histamine, 1 Mg., with and without a 
Simultaneous Intraduodenal Injection of 25 Per Cent Dextrose in the 
Amount of 1 Gm. Per Kilogram of Body Weight 


With an Injection of Dextrose Without an Injection of Dextrose 
— — — ram — —_ —— —_ - A 
Times at Which Blood Gastrie Juice Blood 
Specimens Were’ Sugar, a “a ~ Sugar, — - 
Collected, per Free Total Amount of per Free Total Amount of 
Hours Cent HCl Acidity Juice, Ce. Cent HC! Acidity Juice, Cc 
Fasting 


Gastrie Juice 


4 0.097 ( 
ly : onie 13 
% ‘ 17 ; . ; ( 7 

0.005 2 34 2.0 0.099 0 7 


10 
15 


} 


Following injections of histamine and dextrose Following an injection of histamine 


‘ és 0.150 43 50 3 0.102 30 42 17 
2 aw 0.165 46 54 
Rie oae een 0.144 40 
] eas 0.100 18 
1t 0.071 2 
0.080 0 
0.087 0 10 
0.095 18 27 
0.089 is 
0.093 0 
0.093 0 


0.091 0 


Th. 


0.096 74 sO 39. 
0.099 3s 2A. 
0.095 y 3 9.8 


crore 


© 


27 
11 


1co a 


0.100 


Cle ON HIS OO 


0.100 


ae 


0.102 


D de 


) x 188 


reflex evacuation of the gall tracts, including the gallbladder. From 
this result, it is evident that the hydrochloric acid solution, when intro- 
duced into the duodenum, causes a reflex gush of the duodenal retur 
as other solutions, the hydrochloric acid seeming to make up the main part 
of the collected juice, though the return may be effected partly also b 
the secretin mechanism. Therefore, from this experiment, we were not 
able to decide whether the humoroneural regulation has any influence on 
the secretin mechanism or not. It was shown in the first paper that a dog 
anesthetized with morphine and provided with a pancreatic fistula does 
not show this reflex mechanism, so that an injection of alcohol or ethe: 





into the duodenum does not cause any secretion of the pancreatic juice 
but an injection of hydrochloric acid causes an abundant secretion 
that as the effect of the secretin mechanism. We therefore tried th 


same experiment before and after an intravenous injection of dextros 








njection of 20 cc. of 0.4 per cent hydrochloric 


ter the intravenous injection of 100 cc. of 25 per cent dextrose caused 


acid thirty 


ust as abundant a secretion of pancreatic juice as when an injectiot 


dextrose was not made or as when the hyperglycemic period afte1 
e administration of dextrose was over. From this result, it is obvious 

the humoroneural regulation does not interfere with tl 
echanism. To show this more exactly, we prepared the vasodilatin 
ree new secretin after the procedure of Weaver, Luckhardt and Koch ‘ 


nd injected this intravenously in the normoglycemic and in the hy 


lveemic periods. Also, it was possible that anesthesia had some 
influence on the neural component of the humoroneural regulation, a 
log with a permanent pancreatic fistula was used, and secretin was 


injected before and after the administration of 


dextrose, withe 
nesthetics being used. All the results coincided with that obtained 1 


intraduodenal injection of hydrochloric acid. Normally, 


however, dur- 
g the stage of hyperglycemia, gastric secretion does not occur, even 
vhen foods are ingested and acid chyme is not poured into the 
luodenum, so that it fails to show the activity of the secretin mecha 

t this period. 

excitant of the gastric 
secretion. Therefore, we injected this substance during period 


Histamine 1s known as a strong humoral 


s of fast 
ing, as well as at the stage of hyperglycemia. A profuse secretion of 


vastric juice with high acidity also occurred at the 


stage of hyper- 
glycemia on the injection of histamine. 

From these observations, we may conclude that the humoroneural 
regulation and the humoral mechanism play parts without interference 
one with the other and that at the stage of inhibition by hyperglycemia 
there is no occasion for the humoral mechanism to function. On the 
ther hand, it is proved that the pancreatic secretion is not necessarily 


disturbed by disturbed gastric secretion, a fact that tells 


us that the 
humoroneural regulation alone, without the cooperation of the 
mechanism, is sufficient to excite the secretory glands of t! 


e 


activity. 


COMMENT 

rhe conclusion from the results obtained is, in short, that hyper 

lycemia inhibits the secretions of the 
elerates it. The process of the inhibitory impulse and of the 


impulse is first evoked humorally at the 


digestive juices, and hypoglycemia 


excita 
secretorv centrum and 


om this is transmitted through the autonomic nervous system to the 
ting tissue cells. Incretions, extracts of tissue, foods, medicaments 
nd the like that are apt to cause hyperglycemia have, in general, ar 


Weaver, M. M.; Luckhardt, A. B., and 
reatic Secretin, J. A. M. A. 87:640 (Aug. 2 


2 








influence on the secretion of the digestive juices, while those 
hypoglycemia have an excitatory action. Tl 

1 seems to function with great precision. Ther 

‘ports that hypertonic solutions, in general, have ai 

inhibitory influence on the secretion of the digestive juices, sugar having 
the most significant effect. A remarkable survey in this connection wa 
made by Karmel,** together with the report of his own experiments 
on careful inspection, however, this is seen to refer rather to th 
quantities of the ances administered than to the concentrations of 
them, as comparison is usually made with the results obtained in using 
different concentrations and the same volumes of the solutions. I: 
the present study, we found that dextrose had quite the same inhibitory 
effect on the secretion of digestive juices in isotonic or somewhat hypo- 
tonic solutions as in hypertonic solutions, if the quantity is sufficient. 
In diabetes mellitus, a condition that shows hyperglycemia even at a time 
ot fasting, the same inhibitory and excitatory mechanism is in force, 
being different from that in normal cases only in the manner of 
entrance of these impulses. It is evident from this that the process of 
the hypoglycemic and hyperglycemic alternation stimulates the excita- 
tory and the inhibitory functions of the secretory centrum and _ that 
the latter is not stimulated by the durable state of them, which, per- 
haps, causes an accommodation such that stimulation is not any longer 
induced. A rush of dextrose into the circulatory system gives rise to 
an impulse inhibitory of the secretions of the digestive juices, as well 
as of motility, so that there is a “full feeling.”’ The effect of this is that 
the subject refuses foods, and if foods are administered, a direct secre- 


tion of gastric juice does not occur and acid chyme is not poured into 
l 


the duodenum. When hypoglycemia occurs, there develops an excita- 
tory impulse of the secretory function, as well as of motility, so that 
there is a feeling of hunger. This causes the subject to take foods 
eagerly, and the digestion and resorption occur promptly to meet the 
needs. On the basis of these observations, we advanced the theory of the 
“humoroneural regulation of the secretion of digestive juices.” 

relation of this regulation to the humoral mechanism was also studied, 
and the results indicated that both mechanisms play their parts without 
interference one with the other. When hyperglycemia develops, th 
gastric secretion ceases and the entrance of the acid chyme into th 
duodenum also ceases, so that the secretin mechanism does not have any 
occasion to function during this period. A hypoglycemia causes a pro 
fuse secretion of gastric juice and a gush of abundant acid chyme into 
the duodenum, which, in turn, induces a full functioning of the secreti: 


44. Karmel, J.: Ueber den Einfluss intravenés verabreichter hypertonischer 
Lésungen auf die Magensekretion, Wien. klin. Wehnschr. 35:1007, 1922. 
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hanism. When, however, there is a 
retion, as in achylia gastrica and cancer 
ural regulation alone, without the coo 
sm, is sufficient to excite the secretory 9 
tivity. Histamine, a substance highly potent humorall) 

itation of the secretion of the gastric juice, causes a prof 

tl is even 
umoroneural regulation does not have any remarkable influ 

humoral mechanism, and this, in turn, indicates that the 
histamine does not have anything to do with the neural mec} 


ere exists also a purely neural (reflex) mechanism of 


reatic and biliary secretions, the interrelation of 


1; 


humoroneural and the humoral mechanism will be 
asion. 
SUMMARY 
Insulin provokes gastric, pancreatic and _ biliat 
inephrine inhibits it (only the influence of epinephrine 


secretion is not so decisive). Epl 


} 
| 


rine has an effect 


epinephrine. The increased secretion of these juices 


pner 
pile 


insulin is marked in the presence of a pronounce 

hile it is nearly negative in the absence of hypoglycemia 
1 
' 


secretion of these juices after the injection of epi 


parallel with hyperglycemia, and is followed by 
when a reactive hypoglycemia occurs. 

2. Also in cases of cancer of the stomach, 
ice remained alkaline during the course 
increase of the secretion of pancreatic and 
injection of insulin was observed, indicating 
stimulates the secretion of these juices. 
3. The increased secretion of gastric and pat 


bile induced by the injection of insulin is almost completel 


in injection of dextrose, but a profuse secretion 1 


agi 

hypoglycemia recurs. Therefore, it is definitely shown that hypogl 
mia, if it does not alone stimulate the secretion of these j | 

when insulin is injected. 

4. An injection of atropine causes 

reased secretion of these juices induced by 

licating that hypoglycemia exerts its stimulating effect 

the secretory nerve and that the stimulus is transmitt 
cells through the parasympathetic nervous systet 
When dextrose is introduced into the duodenum, 
an initial increase of the secretion of pancreatic 

erhaps as a reflex evacuation of the gall and pancreati 
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the gallbladder. Hyperglycemia, after resorption of the dextrose, how 
ever, stops the secretion of pancreatic and biliary juices almost entirely 
and the gastric content becomes achlorhydric. Following the hype: 
glycemia, a reactive hypoglycemia is evoked which is accompanied by a 
profuse secretion of digestive juices. An intravenous injection of 
dextrose has almost the same effect, except that the initial increase 
usually does not occur and the diminution of the gastric secretion is 
manifested in amount rather than in acidity. An isotonic or rather 
somewhat hypotonic solution of dextrose has the same inhibitor: 
influence on the secretion of the digestive juices as a hypertonic solution, 
if the amount is sufficient. Therefore, it is definitely proved that hypo 
glycemia, in general, stimulates the secretory nervous centrum and hyper- 
glycemia inhibits it and that the stimulus is transmitted through the 
parasympathetic nervous system to the reacting tissue cells, while the 
inhibitory impulse most likely is transmitted through the sympathetic 
nervous system. 

6. The test breakfast does not cause any secretion of acid or causes 
a markedly diminished secretion of acid by the stomach at the stage of 
hyperglycemia, in comparison with its effect on the secretion of acid 
at a time of fasting. The motility of the stomach is also inhibited, so 
that the bread remnants of the test meal are detectable for a much 
longer time by fractional suction. Hypoglycemia is accompanied usually) 
by hunger, and hyperglycemia by a “full feeling.” 

7. Since hypoglycemia induces a humorally excitatory impulse and 
hyperglycemia an inhibitory impulse to the secretory centrum and sinc 
from this centrum the stimulus and the inhibitory impulse are trans- 
mitted through the autonomic nervous system to the acting tissue cells, 
this process might be called the “humoroneural regulation of the secre- 
tion of the digestive juices.” The secretion of saliva is excepted from 
this regulation. 


8. In diabetes mellitus, the same inhibitory and excitatory mechanism 


is also in force, being different from that in normal cases only in the 


manner of entrance of these impulses. It is evident from this fact 
that it is the process of the alternation of hypoglycemia and hyper- 
glycemia that stimulates the excitatory and the inhibitory functions 
of the secretory centrum and not the durable state of them, which pet 
haps causes an accommodation such that stimulation is not any longet 
induced. 

9. The humoroneural regulation and the humoral mechanism nor 
mally cooperate without interference one with the other, an intraven 
ous injection of secretin causing nearly as abundant a secretion of 
pancreatic juice at the stage of hyperglycemia as at a time of fasting 
When hyperglycemia develops, gastric secretion ceases and the entranc 


of the acid chvme into the duodenum also ceases, so that the secreti! 
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chanism does not have any occasion to function during this period 
hypoglycemia causes a profuse secretion of gastric juice and an 
bundant gush of acid chyme into the duodenum, which, in turn, induces 

full functioning of the secretin mechanism. When, however, a 
sturbance of gastric secretion occurs, as in achylia gastrica and in 
incer of the stomach, the humoroneural regulation alone, without the 


ls of 


operation of the secretin mechanism, excites the secretory glan¢ 


pancreas to activity. 

10. Histamine, a vigorous excitant of the gastric secretion humorally, 
uses also a profuse secretion of gastric juice at the high point of 
hyperglycemia. Therefore, it follows that the humoroneural regulation 
loes not have any remarkable influence on the humoral mechanism and 
this, in turn, proves that the action of histamine does not have anything 


to do with the neural mechanism. 








THE ANDREWES DIAZO REACTION IN NEPHRITIS 


EASTLAND, M.D 
AND 
SCHMIDT, Px.D 


BALTIMORE 


Microchemical examinations of the blood are being more and mor 
utilized as aids in the rational diagnosis, prognosis and treatment of 
disease. Probably no other disease offers as great a variety of chemical 
changes as that involving cases of renal insufficiency with concomitant 
retention of many of the urinary constituents. Among these com- 
pounds are such familiar chemical entities as urea, creatinine, uric acid, 
phosphorus and other substances, the variations and clinical significances 
of which are well known. Circulating in the blood stream, however, 
are a considerable number of unexamined or ill defined substances 
awaiting identification and clinical evaluation. 

In 1924, while working on the van den Bergh reaction, C. H. 
Andrewes discovered a new diazo color reaction which seemed to be 
given only by uremic serums.* The diazo reagent, diazobenzene sul- 
phonic acid, is a familiar laboratory reagent which has been found 
couple with a variety of substances yielding variously colored solutions. 
Ehrlich * was probably the first to use the diazo reaction in clinical 
medicine. He applied the test to urine and found it of special sig- 
nificance in the treatment of patients with typhoid fever, measles, 
certain types of tuberculosis and other disorders. Hunter * used the reas 


tion in his attempt to systematize the different types of diazo reaction 


in normal and pathologic urines, while Koessler and Hanke * 
it extensively in their work on the proteinogenous amines and in their 
studies on intestinal putrefaction. Van den Bergh,®> McNee® and 
others * emploved the reaction in their studies on 

* Submitted for publication, Oct. 16, 1928 

* From the Departments of Medicine 
and the Department of i 
School of Medicine, Baltimor 


Chem. 39:507, 1919; 50:237 


Der Gallenfarbstoff im Blute, Leiden, 1919 
Med. 16:390, 1923. 
H., and Conner, H. M.: Diseases of the Liver: Comparativ 
of Tests for Hepatic Function in Certain Diseases of the Hematopoietic 
Arch. Int. Med. $8:167 (Aug.) 1926. 
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stinguish certain types of jaundice, while Davies and Dodds * have 
tudied the properties of pure bilirubin and its behavior toward the diazo 
agent. 
Andrewes noticed, on the addition of the diazo reagent (diazotized 
sulphanilic acid) to an alcoholic extract of uremic serum, the appearance 
a buff coloration in the course of an hour or two, whereas normal 
erum under similar experimental conditions gave little, if any, color. 
He found that it was necessary to allow the reaction mixture to stand 
at room temperature for about twenty-four hours in order to obtain 
the maximum color development. After the buff color had appeared, 
the addition of a few drops of strong sodium hydroxide produced a bright 
‘herry red, whereas normal serum yielded neither the buff nor the red 
colorations. Although the buff tint was rather permanent, the red color 
was somewhat fleeting and lasted from a few seconds to a half hour or 
more, depending on the concentration of the unknown substance in the 
riginal serum. C. H. Andrewes found that a positive reaction was 
iven only by patients with severe uremia who had a blood urea of 
220 mg. or more per hundred cubic centimeters of blood. A positive 
test did not seem to be associated with twitchings or convulsions and 
seemed to occur in any of the clinical types of uremia. In two cases 
in which the serum gave a positive reaction, the cerebrospinal fluid 
ielded a negative reaction. In regard to one serum, which gave a 
trong positive test, the corresponding cerebrospinal fluid, which was 
practically uncontaminated with blood, gave a faint buff coloration 
which turned pink on alkalization. Three rabbits with a high blood 
urea content, two of which had experimental nephritis, gave negative 
reactions. Hewitt ® confirmed the observations of Andrewes in regard 
the diazo reaction of uremic serum and has introduced an important 


simplification of the test. Instead of allowing the reacting mixture to 


tand for twenty-four hours, Hewitt found that the maximum buff 


loration could be developed by boiling the solution for thirty seconds ; 
the addition of the alkali the cherry-red color appeared as usual. 
Whereas Andrewes reported that normal urine gave a negative diazo 
reaction, Hewitt found that alcohi lic extrac f rine, under these 
perimental conditions, sometimes gave a diaz action similar to 
viven by uremic serum. Hewitt suggested that the reaction might 
attributed to a cyclic amine such as tyramine or histamine. In a 
aper, Harrison and Hewitt? stated that they had obtained a 
is to the nature of the substance responsible for the reaction and 

8. Davies, D. T., and Dodds, E. C Brit 

9. Hewitt, L. F.: Biochem. J. 19:171, 

10. Harrison, G. A., 
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that the substance is certainly present in normal urine. Hunter and 
Montgomery *' also found that normal urine gives a positive test, 
whereas normal feces does not. More recently, Harrison and Brom- 
field ** concluded that the substance responsible for the Andrewes 
reaction is an indoxyl compound, presumably potassium indoxyl sul- 
phate (indican) or possibly in part indoxyl glycuronate. 

In Canada, Rabinowitch,’* studying the Andrewes diazo test, 
reported that a positive test was found only in blood from patients 
showing marked retention of waste products with lesions such as 
advanced chronic nephritis, acute surgical conditions of the kidneys, 
pyonephritis and similar conditions. He stated “in view of the positive 
reactions invariably noted in definite uremics, and the negative reac- 
tions in the subjects with obviously predominant arterial disease, the 
negative reactions noted in the few cases with suggested uremic 
symptoms appear to have some diagnostic significance.” He suggested 
that a positive diazo test may have a greater prognostic significance, as 
regards time factor, than the blood creatinine in chronic nephritis 
Blotner and Fitz ** utilized the reaction and found it of considerable 
diagnostic value. They decided that a high blood urea content accom 
panied by a positive diazo reaction was more significant than when it 
was accompanied by a negative reaction. They found that the ascitic 
fluid of one patient gave a positive test, whereas the cerebrospinal fluid 
did not. Two rabbits and one dog on which nephrectomy had been 
performed gave positive diazo tests one or two days after removal of 
the kidneys. Davis ’® reported three cases of chronic nephritis with 
positive diazo reactions. In his work on experimental uremia, Edmund 
Andrews '* concluded that “if animals in which suppression of urine 
is brought about by either nephrectomy or acidosis are injected with 
hypertonic salt solution in amounts such that chloride content of the 


blood is comparable to that in uremia, they pass into a condition 


resembling uremia. Every manifestion of uremia seen in the human 
being is reproduced. This is true of the histologic and chemical fac 
tors as well.” ‘He found that, while his control animals on which 
nephrectomy had been performed gave negative diazo_ reactions 
throughout, those that received injections of hypertonic saline solu- 
tions gave positive reactions within a short time. On the other hand, 

11. Hunter, G., and Montgomery, R. C.: Canad. M. A. J. 17:1448, 1927 

12. Harrison, G. A., and Bromfield, R. J Biochem. J. 22:43, 1928 

13. Rabinowitch, L. M.: Canad. M. A. J. 15:725, 1925. 

14. Blotner, H., and Fitz, R.: Diazo Test in Nephritis, J. A. M. A. 88:985 
(March 26) 1927 

15. Davis, Jr.. W. J. N.: U. S. Nav. M. Bull. 26:105, 1928 

16. Andrews, Edmund Experimental Uremia, Arch. Int. Med. 40:548 (Oct 


1927 





unter and Montgomery '' performed nephrectomy 


nd a number of dogs. All of these animals soon developed positive 
reactions. 

Shortly after the work of C. H. Andrewes was published, a dia 
nd urochromogen reaction in blood filtrates of uremic serums was 
innounced by Becher.’* His reaction was carried out in a trichloracetic 

id filtrate of whole blood or serum. His test consisted essentially 

a more or less quantitative difference between the color produc« 

a normal blood filtrate and that given by a filtrate of a ut 
serum, both tests being performed at the same time. Becher made 


1 
} 


<tended search for the substance responsibl 


nue color 
He decided that the aromatic oxvacids, which, in part, are free 
blood, and the oxyprotein fraction are mainly responsible for 


reaction. Becher’s test is somewhat different from that of 


1 


nd is, therefore, hardly comparable Hewitt expressed the 


that the substance responsible for the Andrewes diazo reaction 


same as that which yields the Becher reaction. 


EXPERIMENTAL 


The Andrewes diazo reaction, as modified by Hewitt, is 
: 


which can be carried out with little difficulty 


Sulphanilic acid ete 1 Gm 


Concentrated hydrochloric id 15 ec 
Distilled water at to 1,000 ce 
2: Sodium nitrite 


Distilled water 


reagent is prepared by mixing 
lo one volum f serum 
¢ precipit ited proteins are se 


the freshly prepared diaz 
tract, and the mixture 1s_ boil 
eparations from diazo-positive serums wil 
eparations from normal serums will yield c 
Chen a solution of 40 per I 
The test is positive if a definite 
pink color lasts from a few 


n of the substance in 


In view of the fact that we use the Thannhauser an 
«ification of the van den Bergh method for the routine 
n of serum bilirubin, we have found it convenient t 
17. Becher, E.: Arch 


18. Thannhauser, S 








1RCH 


solutions for the diazo reaction. They are, of course, similar to those 
used by Andrewes and by Hewitt but contain more sulphanilic acid and 
hydrochloric acid. 


Sulphanilic acid .5 Gm 
Concentrated hydrochloric acid ‘ oe ec 


Distilled water to 1,000 cx 


Sodium nitrite ; ...0.5 Gm 


Distilled water .to 100 cc 


reagent was prepared by diluting 0.8 cc. of freshly prepared nitrite 
5 cc. with solution 1. To one volume of blood plasma or serum 
f alcohol and the precipitated proteins separated by 
[ ir alcoholic extract were added 0.5 cc. of 
of the freshly prepared diazo reagent. The mixture was 

seconds and then er cent sodium hydroxide was add 


the maximum color change was develoy 


While this diazo reagent may not be as sensitive to slight traces of 


the color-producing substance, it seems to produce a more intense cherry 


red which may persist for an hour or even longer dependent on the 


amount of substance in the original uremic serum. The length of 
time the color lasts seems to be roughly proportional to the intensity 
of the color which, in turn, is probably proportional to the concentra- 
tion of the material in the serum. Hence, we have found it con 


venient to report the positive reactions in terms of the minutes that 
the pink color persists. In that manner, a rough quantitative factor is 


introduced. Those cases in which the color remained less than five 
ere 


lasting 


minutes are, however, reported as five minutes. It was soon 
observed that the substance responsible for the color reaction was not 


only permanent in alcoholic solution, but that uremic blood, serum o1 


plasma which had stood several days still yielded a positive reaction 


When a jaundiced serum or plasma is deproteinized with alcohol and 

a pink color soon appears owing 

of the bile pigments with the diazotized sulphanilic acid 

the pink changes to violet or green whicl 
mceal the cherry-red color of a weakly positive diazo test. 


. j 19 
pointed out, 


however, that a hypobilirubinemia is the 
have found that such is the case. The 

the experimental work are those in common usage 
The blood urea content was determined 


ization method of Karr,?° creatinine 





emical poisoni 
anol, carbon monoxide 
Alcoholism (acute and ehr« 


Respiratory Tract: 
iy, ere 
Abscess of the lung 
sronchitis 
La grip... 
Influenza.... 
Empyema.... 
Tuberculos 
nary) 
scellaneous Conditior 
Syphilis (var 
ease... 
ular dis- Congenital hem 
: Cirrhosis of liver... 
Infectious arthritis 
Hype 
oxysmal) 
Hypotension......... 
Aneurysm of aorta..... 
Neurocirculatory asthenia 
Cerebral accident 


Total number of cases.. 


} m1 


ind in which positive diazo reactions mig! 
but in which these reactions were negative. 
cases in which a positive diazo test was obta 


COM MENT 


In discussing the various conditions it 


~ 


less common classification must be 


21. Folin, O.: Laboratory Manual of Biol 
Appleton & Company, 1923. 
22. Van Slyke, D. D., and Cullen, G. E 


23. Benedict, S. R., and Theis, R. C 
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EASTLAND-SCHMIDT—DIAZO_ REACTI 


\dification of the clinical pathologic grouping of Volhard and Fah 
is been used, which is given in brief : 


| 


Glomerular nephritis—primary process in the 
1. Focal 
2. Diffuse 

(a) Acute, (>) subacute, (c) chronic 
Nephrosis—tubular lesion of a degenerative character 

Iney of pregnancy 

] ipoid 

Amyloid kidney 
4. Tubular necrosis, e. g., mercuric chloride 
\rteriosclerotie diseases of the kidney 
1. Renal artery and its larger branches 


». Arterioles. 


In examining the data it will be seen that the diazo reaction is 
sitive only in those cases in which marked retention of nitrogenous 
products has taken place. The lowest urea retention which was 
issociated with a positive diazo reaction was 112 mg. urea per hundred 
cubic centimeters of blood, both reactions, of course, being carried 
out at the same time. Although there is a general parallelism existing 
between the retention of urea and the substance producing the diaz 
reaction, there are a number of definite exceptions, as seen in cases 
14 and 16 of table 3. In case 14 with a urea value of 245 mg., the 
pink color of the diazo test lasted for nearly two hours, while in case 
16 with a urea of 425 mg. the color persisted for only twenty minutes. 
Che highest urea value found associated with a negative diazo test 
was 293 mg. In other words, a marked nitrogen retention can exist 
with the diazo test remaining negative as seen in case 15 of table 2 

There does not seem to be any definite relation between the con- 
centration of the blood creatinine and the intensity of the diazo reac- 
tion, although a positive test was usually found associated with a 
definite creatininemia, yet, in a number of cases, creatinine retention 
was seen with a negative diazo test (cases 12, 15, 17 and 19 of table 
2). In regard to case 17, since the creatinine returned so promptly t 


normal after the obstruction had been relieved, it seems probable that 


the impairment of renal function was not due to organic change in the 
kidney. While the data is not given in the tables, the alkaline reserve 
the plasma has been determined in a number of cases, and it has 
been found that those cases with a positive diazo reaction usually 


howed marked acidosis with a carbon dioxide combining power 


as 


24. Volhard, F.;: Fahr, F.. and Elwyn, H Nephritis, New York, The 


Macmillan Company, 1926. 





RIUuoO § oo 

UTNISBAOIpP La[VsOL la ly RC 

1ydou ‘ auolY n 09 
sjsoiydeu @ 


1010 OLLO}Y 
1]1L08RAo 


1/0v1 


1/091 
1/01% 


/0F1 
/Oll 


LOPPSOLLIVLY 


In ‘styiuqded iBpou 


1uOAd [B19zB] 


pi 
soind 


uolsuejled 


1O1} 


osvic] IUPSOT V pup sabupy) a6 0} YID ]DUIN yyw Ss. ¢ AMV 











as 9 per cent by volume. 
quently raised temporarily 
losis was found to be due 
rganic phosphorus content of the I—values 


of phosphorus per hundred cubic centimeters of serum 


tained in certain cases in which the diazo tests were positiv 


recently been suggested ** that the substance producing 


be potassium indoxyl sulphate or possibly in pat 
curonate. Indican is one of the substances retained 
Krokiewicz ** has recently pointed out 
f the indican content of the blood 
w cases of advanced nephritis to which w 
nite indican retention was found, 
satisfactory as the diazo reaction. 
The phenolsulphonphthalein test of wntree and Geraght: 
recognized as an accurate measure of renal function. In this we 
diazo test was not obtained, except in one case in whicl 
the dye exceeded 10 per cent. The phenolsulphon 
is an accurate measure of the condition of the 
| 


peen ( 


tissue, and since only positive diazo reactions have 
extremely low phenolsulphonphthalein values, it can be 

his reaction (diazo) is obtained only in cases in which extet 

mage has occurred. One can recall having seen numerous cases 
which there was a comparatively high retention 
ucts and excretion of a relatively normal amount of the dye. 
cases this condition no doubt has been due to some mechanical 
bstruction, while in others no apparent reason for the conditi 
In this type of case, a negative diazo reaction 
Vascular disease in its late stages merges into renal disease, 


while the converse is also true; both terminate in the condition com- 
monly known as uremia. From the terminating symptom-complex on 


lard 


ly state the predominating lesion. But we believe that renal 

ase predominates in those cases presenting low phenolsulphon 
phthalein values and a positive diazo reaction. Owing to the remark- 
ble variety and different combinations of symptoms that when taket 
together may be classed as uremia, one can see that probably many 
onditions are labeled as uremia that probably fall far short of defini 
enal disease. Consequently, in many supposed cases of uremia 
negative reaction is obtained. It has been our experience that 
liazo reaction is confined definitely to those cases in whi 

25. Krokiewicz, A.: Virchows Arch. f. path. Anat. 266:239, 1927 

26. Rowntree, L. G., and Geraghty, J. T.: J. Pharmacol. & Exy 
1:231, 1910 
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disease predominates. No case has been found in which there was 
a normal blood urea and creatinine and elimination of phenosulphon 


phthalein and a positive diazo reaction. 


CONCLUSION 
1. The diazo reaction is a simple test for advanced renal damag: 


which can be performed with the most meager laboratory equipment 


2. A positive test was never found to accompany normal or low 


elimination of phenolsulphonphthalein. 

3. A positive test was always found to be associated with 
marked retention of nitrogenous products. 

4. The test was found to be of considerable prognostic aid in the 


cases of advanced or extensive renal damage. 











PERFORATIONS OF THE COLON IN CHRONI( 
ULCERATIVE COLITIS” 
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ROCHESTER, MI 


lhe complications and sequelae of chronic ulcerative colitis place it 


the category of serious diseases. Chronic ulcerative colitis means a 


efinite disease entity presenting characteristic clinical, proctologic, 
roentgenologic and pathologic observations. Clinically, it is character- 
ized by exacerbations and remissions, and occasionally by acute ful- 
minating infection. During the active stage of the disease, foul-smelling 

ucus, pus and blood are discharged from the rectum, often associated 
with almost intractable diarrhea. The latter depends on the extent of 
involvement of the colon and the severity of the infections so that the 
itient may complain of constipation associated with frequent passages 


\§ blood and pus, particularly if the lesions involve only the rectum a 


nd 
the rectosigmoid. 

rhus, because of few pathognomonic symptoms of chronic ulcerative 
colitis the disease may be confused with amebiasis, tuberculosis, a 
malignant condition, typhoid fever and other lesions of the colon 
\ccording to Buie,' however, the disease presents a typical proctoscopi 
have shown the roentgenologic aspects 


the 


picture, and Carman and Moore * 
to be pathognomonic. Another important diagnostic criterion 1s 
demonstration of the causative organism The injection of this organ 


ism into animals has produced lesions in the colons of rabbits and dogs 


all essentials like those found in man. 
The seriousness of chronic ulcerative colitis is due to complications 


and sequelae, such as polyposis,‘ a malignant condition,’ stricture, 


hemorrhage, perirectal fistula and abscess, endocarditis, splenomegaly 


* Submitted for publication, Oct 
*From the division of medicine, The Mayo Clinic 
1. Buie, L. A.: Chronic Ulcerative Colitis, J. A. M. A. 87: 1271 


30, 1928 


1 


(Oct 16 


)?6 


2. Carman, R. D., and Moore, A. B.: The Roentgenologic Findings in T 
tive Colitis, Am. J. Roentgenol. 16: 17, 1926 

3. Bargen, J. A.: Chronic Ulcerative Colitis Bacteriologic 
Specific Therapy, Tr. Am. Proctol. Soc. 28: 93, 1927. 

4. Logan, A. H.: Chronic Ulcerative Colitis \ Review of 117 Case 
west Med. 18: 1, 1919. 


5. Bargen, J. A.: Chronic Ulcerative Colitis Associated with 
\rch. Surg. 17: 561 (Oct.) 1928. 


Studies 





‘ric thrombosis, ocular phenomena, tetany, severe 
‘itis and perforation, the latter occurring when the ul 
It may lead to local or generalized peritonitis 
he Mayo Clinic records f 
nty-two cases in 
noted in 64/7 cases of chronic ulcerative colli 
th +} 


the cause of deat! 


1 was believed to be perforation, but the complicatio: 


eee le ar ae a 1 4} Ing | 7 : 
occurred at the patients’ homes, and the data, therefore, were incon 
lat . 1 - . ° ] ] aS 1.5 m4 > 
piete ; these cases are not included 1n th 
two patients died, a mortality rate of 72. ‘r cent. ‘he diagnosis « 
foration was made during life in eighteen cases; in it was con- 
by operation, and in four of these by necropsy also. In th 
four other cases, the diagnosis was made at necropsy. Twelve of th 
twenty-two patients were operated on. Perforation had occurred before 
operation in five cases; operation was undertaken as an emergency 
measure in only two cases. In two of the cases, perforation occurred 


] hire an  F+1 1. - 1 tire] ++ . ¢ ratinn +h ain 
he third and fifth days, respectively, after operation. In the remain 


ive cases, sufficient time had elapsed so that the operation could not 


-onsidered an exciting cause. Ileostomy was usually performed, 
; 
tl 


although in two cases abscesses were drained. 1e patients 


varied from 13 to 65 years, although fifteen of them were between tl 
ages of 35 and 50. 
| he d 


. + av +¢1] ars » t 1 wmceidenc . maetaeats 7. 
seemed to have little bearing on the incidence of perforation. The 


uration of » disease (from two months to thirty-five vears 


extent of involvement was more significant ; in seventeen of the twenty- 
two cases, the entire large bowel was diseased. 
The perforation was in the sigmoid portion of the colon in ten cases, 


. Pe - . , 
iree cases, in the rectum in two cases and in the 


the cecum in tl 
ic flexure in one case; in two cases there were multiple perforations 
colon. Two patients died of peritonitis, but necropsy failed to 
of perforation. In two other cases, the ho 
death to perforation, but the site was not stated. 
of perforation may be noted: acute, chronic and multi- 
many symptoms, abdominal pain, cramps, tenderness 
y are most common. Pain was present i cases, 
tenderness in seventeen, rigidity in thirteen and cramps in all. The 
temperature was high in nine cases and subnormal in one case. The 
maximal leukocyte count was 20,000, leukocytosis being found in six 
cases ; it was not recorded in some of the others. A mass was palpated 
in seven cases. Hemorrhage, or an increased amount of blood in the 
stools, occurred in six cases. Nausea, vomiting, thready pulse, chill, 
burning at the site of perforation, hiccup, delirium or shock may occur. 
The treatment which was being given at the time of perforation did 
not seem to have a bearing on the condition. The treatment as a rule 
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xpectant: ice bags or hot stupes to the abdomen, nothin 


yr DY 
4 


utaneous injections of sodium chloride solution, intravenous 


1 


the 


s of a solution of dextrose and sodium chloride, opiates to keep 
tient quiet and transfusion if the loss of blood 


easure. Fibrinogen, a digitalis preparation, caffeine, « 
stimulants in certain cases. 


ILLUSTRATIVE ¢ 
Case 1—A man, aged 35, registered 
akness and the intermittent di 
) years. 


Results of a general examinatiot 
re of 100.4 F. The hemoglobin c 
1 4,200,000 and the leukocytes 


al parasites or 


ova, but a great deal « 
ctologist reported that the mucosa bled eas 
n and that the 


blood 
y, that many irregt 
bowel ne-fourth The condition 

nic ulcerative colitis. Th to the he 
mperature ranged from 99 F. *. Treatment with vaccine 
itrate, camphorated tincture of ium, kaolin and tincture of 
tuted with a resultant slight decrease i 


in the temperature. 


where the 


bismutl 


ittance to the clinic, sudden severe, 
number of stools increased. 

Tenderness and rigidity were elicited on palpation over 
then aggravated the condition. A diagnosis of subact 


Three weeks 
cramping, abdominal 
The temperatu 


ure was 101 F. 


and intravenous injections of dextrose and 
All treatment | 


by mouth was stopped, 
lomen. 


The patient gradually 


d by rectum and died 


grey 


-umonia 


r, aged 15, enter: 
ur years’ duration. He was havi 
ccasionally tarry stools. 


he patient was sallow a 
nperature was 99.2 F. The 


tes numbered 3,390,000 and the Ie 


nar: 
pa 


rasites and ova were negati\ 


proctoscopic examination 
rectum and sigmoid, 


ar 


and ring contractiotr 


chronic ulcerative coli 
r¢ 


entgenograms also sho 


and began to improve 
f 


acute tenderness 


t 
d oO 


Reexamination disclosed 
med to be attached to the c 
liagnosis. 











A permanent ileostomy of the modified Brown t was made. The abdony 
contained free fluid. The cecum and ascending colon were thick and edemato 
The mass in the left side was not explored. The patient’s progress was satisfa 
tory for one week; then the abdomen became distended and tense, and ascites deve 
oped. The temperature was 100.4 F. and the pulse rate 140. Death occurred o1 
the fifteenth day after operation. Necropsy revealed ileostomy for chronic ulcera 
tive colitis and general peritonitis, splenomegaly and hypertrophic juvenile cirrh¢ 
sis, marked thickening of the entire colon an artial ‘tion at the sigm« 
with a perisigmoidal inflammatory mass 

Case 3.—A woman, aged 37, entered The Mayo Clinic in December, 1927 
complaining of bloody diarrhea of ten years’ duration. Remissions and exacerb: 

P 


tions were frequent, the latter being accompanied by a discharge of pus and blood 


The patient was underweight. The abdomen was tense and tender. The ter 
101.5 F. and the pulse rate 130. The hemoglobin content was 

, the erythrocytes numbered 3,540,000 and the leukocytes 9,900. The stool 

i contain parasites or ova, but much blood and pus. The proctoscopic exan 
ination revealed that the mucous membrane was scarred in some areas, and that 


other areas there were superficial, irregular ulcers of varying sizes. Slight spasr 
was noted in the lower half of the rectum where the mucosa appeared granular 
A diagnosis of chronic ulcerative colitis was made, although the signs were not as 
1 


marked as might have been suspected from the history. The roentgenogram 


showed chronic ulcerative colitis. 
The patient was given immune chronic ulcerative colitis sert 
sided, and the stools decreased in number. Two months later, a 
by a temperature of 104 F. and a pulse rate of 130 developec Id . Ss wa 
followed by severe cramps, nausea and an increased amount of blood in the stools 
abdomen was distended, tender and rigid. The hemoglobin content was 5 
cent, the erythrocytes numbered 2,750,000 and the leukocytes 13,900. A diag 


subacute perforation was made. 


and liquids by mouth were stopped immediately, cutaneous and intr 


venous injections of dextrose and sodium chloride were given, and hot stupes were 


ied to the abdomen. Six d ater, the abdomen was moderately soft, and th 
cramps were less severe. The patient improved gradually. In three weeks, wher 


she was dismissed, the temperature was normal, although she passed from six t 


ubsequ course ha 


CAsE 4.- 
plained of intermittent discharg blood 
years. 
Results of the general examination were essentially negative. 
content wa t, th rythrocytes numbered 4,320,000 
7,000. Examination of th lid not reveal parasites or ova, but much 
scopic examination disclosed edematous and granulz 
irregular, easily bleeding ulcers throughout. The 
1; } 


lagnosed 


proctosigmoiditis was ¢ 
lon were negative, owing to involvement 


part of the Si! and rectum 


vaccine was gi and the patient returned in six months, 

i one stool daily. The proctoscope showed 

oms were then quiescent until January, 1928, whet 

at this time revealed a tend 
showed that the mucosa 


“he bowel was contracted at 
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third. In spite of treatment, another exacerbation with fever 


the number of stools 


ana an increas 
containing blood and pus occurred two months later 
fuse abdominal pain, more localized to the left lower quadrant, was present, 
were distention and tenderness. The distention became acute, and the pain was 
ilized to the right lower quadrant. Acute appendicitis was considered, but 
ing to the severity of the colitis and the indefiniteness of the symptoms, operatic 

postponed. The temperature ranged from 100 to 103 F. 
m 8,000 to 15,000. 


n 
, and the leukocytes 
The patient’s condition remained about the same, 
tenth day exploration was undertaken. Gas escaped as soon as the peritoneun 

opened. Perforation of the sigmoid with diffuse peritonitis was 
tient died several days later. 


nd 1 
dd on 


fo ! T} 
round iL Tie 


COMMENT 
[he serious nature of chronic ulcerative colitis cannot be over- 
stimated. Even with careful treatment by vaccine and serum, the 


} 


tient’s progress is often slow. Although the results are much more 


romising than under the older regimen, many of the complications and 
e sequelae are still present. The advent of any complication adds to 
e gravity of the prognosis. Perforation is one of the most 


serious 


t 


mplications, although it frequently is not recognized. The symp- 


toms are usually definite, but they may be obscured by the extreme 
illness of the patient. The treatment generally must be expectant, 
operation offers little promise of cure. The treatment f 
condition is preventive, and this means the early recogniti 
ulcerative colitis before it has progressed to involve the e 
In order to recognize the disease early, the proctoscope must be used 


as a routine in all cases of diarrhea and bleeding from the rectum 


Earlier reports have shown that usually when the disease is recog 


nized in the early stages, symptoms disappear under appropri 


late 


treatment. 





THE METABOLISM IN PERNICIOUS ANEMIA * 


HOWARD L. ALT, M.D 


BOSTON 


The discovery of liver as a specific therapeutic agent in pernicious 
anemia * warrants the repetition of metabolic studies that have bee: 
performed with other modes of treatment. 

The protein and respiratory metabolism of five hospitalized patients 
with pernicious anemia was determined for periods varying fron 
twenty to sixty-five days. These cases were under the direct supe 
vision of Dr. Minot and Dr. Murphy, who were studying the effect 
of standardized liver extract and experimental liver fractions on the 
course of the disease. The nature of the effective fraction and th 
treatment of pernicious anemia with liver extract have been report 
by the aforementioned observers in detail.? Since the response 01 
the patient to a diet of whole liver was quite similar to his response t 
that of liver extract, it was thought that the metabolic changes witl 
the two methods of administration would show a close resemblance 


EXPERIMENTAL PROCEDURI 

Observations for cases 1 to 5 are recorded in tables 1 to 5, and are 
represented graphically for cases 1 to 3 in charts 1 to 3, respectively. 
Before treatment was begun, the erythrocyte counts in cases 1, 2, 3 and 
4 were less than 2,000,000 per cubic millimeter, while in case 5, tl 
count was 3,000,000. All the patients were women except the one 
case 5, and none of them had received liver therapy in any form bef 
entering the hospital. After a diagnosis was made, each patient was 
placed on a test liver fraction; if this proved to be ineffective aft 
eight or ten days, a fraction of known potency was given. In cases 2 
4 fractions of little or no potency were received at first, thu 
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The response of the reticulocytes and the erythrocytes to effectiy 
liver fractions correspond to the responses reported by Minot and 
Murphy.* There was a rapid increase in the percentage of reticulocytes 
in the blood, from about five to seven days after the liver therapy was 
begun; the elevation continued for about nine days thereafter. The 
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Chart 1.—Graphic representation of observations in case 1. 


erythrocyte count showed a gradual and continuous increase beginning 


with the rise in the number of reticulocytes. All the patients left the 
hospital before the red blood cell counts reached normal. Several 
3. Minot, G. R.; Cohn, E. J.; Murphy, W. P., and Lawson, H. A.: Treatment 
of Pernicious Anemia with Liver Extract: Effects upon the Production of Imma 
ture and Mature Red Blood Cells, Am. J. M. Sc. 175:599, 1928. Minot, Murpl 


and Stetson (footnote 2, second reference) 
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onths later, however, the patients in cases 1, 2 and 5 were found 
ive about 4,500,000 cells per cubic millimeter 

Caloric Intake—A diet rich in fruit and vegetables and low in 
is described by Murphy and Minot,* was given to each patient when 

atment was begun. Whole liver was omitted except in case 3, in 
which it was given several days before the patient was discharged from 
he hospital, because of a shortage of the extract. In cases 1, 2 and 
5, the patient received no meat at any time. The daily caloric intake 
was voluntary on the part of the patient, who was seen each day by 
dietitian in order that whims as to quality and quantity of food could 
ve cared for as well as possible. Refused food was weighed and the 
daily caloric intake was computed. Either a decreased appetite o1 
marked anorexia was noted during the control period; that is, while 
ineffective treatment was being given. A few days after beginning the 
standardized extract, usually just before the increase in the number of 
reticulocytes began, there was a striking improvement in the general 
feeling of the patient, and a marked increase in appetite. In case 1, 
the patient could not eat enough at mealtime to prevent a craving for 
food that came on between meals and at night, whereas before treat- 
ment she had no desire for food; in case 2, the patient had an increased 
intake of 1,000 calcries p twenty-fuur hours within two days, while 
in case 3 a similar increase was noted within ten days. This rapid 
improvement of appetite and general feeling is an indication that a 
remission has begun and often occurs before there are any demon- 
strable changes in the peripheral blood. It is of aid clinically in 
evaluating the progress of cases in which numerous examinations of the 


blood may be impracticable. 


NITROGEN METABOLISM 
The literature on nitrogen metabolism indicates that the nitroven 
balance in pernicious anemia is frequently negative (that is, the output 
exceeds the intake), especially during the more severe stages of the 
lisease.® Rosenquist,° in a study of several cases, found that the 
nitrogen balance varied from day to day between positive and negative 
ulues. Minot * and Pepper and Austin * each determined the nitrogen 
4. Murphy, W. P., and Minot, G. R.: A Special Diet for Patients with 
’ernicious Anemia, Boston M. & S. J. 195:410, 1926 
5. Pearce, R. M.; Krumbhaar, E. B., and Frazier, C. H 
nemia, Philadelphia, J. B. Lippincott Company, 1918, p. 231 


bei der pernici 


Rosenquist, E.: Ueber den Eiweissstoffwechse 


l 
specieller Beriicksichtigung der Bothriocephalus-Anamie, Ztschr 
49:193, 1903. 
7. Minot, G. R.: Nitrogen Metabolism Before é 
of Pernicious Anemia, Bull. Johns Hopkins Hosp. 2338, 1914 
8. Pepper, O. H. P., and Austin, H. J.: Metabolism Studies Bef 
r Splenectomy in a Case of Pernicious Anemia, Arch. Int. Med. 18:131 


Splenectomy 
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9. Gibson, R. B., and Howard, C. P 

Int. Med. 32:1 (July) 1923. 

3ecker, G.: Studien tiber den Stoffwechse 
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he obtained positive balances which not intre 


ise. Otherwise, 
tly reached values of from 4 to 8 Gm. of nitrogen per twenty-four 

W eiksel stated that there is always a negative mitroge! 
ince during a relapse and possibly a positive balance during 


~ 


a 
ission. Shortly after transfusions of blood, he found increased 
ative balances which he explained on the theory that the residual 
od was washed out at this time and that some tissue protein was 
rried along with it. Mosenthal’* reported improvement in_ three 


1 


ses of pernicious anemia on forced feedings his patients 


12 
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Chart 3. 


ad an increase in the red blood count from 1,000,000 to 3,700,000 cells 
er cubic millimeter within a month; at the same time, the nitrogen 
ilance changed from negative to markedly positive values. The nitro 

balance is largely dependent on the circumstances of the individual 
se of pernicious anemia; for this reason, the results in the literature 


not consistent. 


11. Weiksel, J Ueber den Eiweissstoffwechsel bei pernizidser Anamie nach 
? 


ittransfusionen, Ztschr. f. klin. Med. 105:332, 1927. 
12. Mosenthal, H. O.: The Effect of Forced Feeding on the Nitrogen Equilib 
im in a Case of Pernicious Anemia, Bull. Johns Hopkins Hosp. 29:129, 1918 
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Results——In this series, before the treatment became effective, cas 
2, 3 and 5 showed definitely negative nitrogen balances. In cases 1 ar 
4, a negative balance was observed on the first day of study only; 
therapy was then started, and no control period was obtained. 

The twenty-four hour urinary nitrogen was determined by t 
micro-Kjeldahl method. Nitrogen in the feces was not determined 
a routine manner, 1 Gm. being added to the daily urinary nitroge: 
to obtain the approximate total nitrogen excretion per day. The nitr 
gen intake was computed both from the protein in the food and fro: 
the nitrogen in the liver extracts which contained no protein. In th 
course of the remission, it was found to increase with the gener 
caloric intake. The output of nitrogen decreased definitely about th: 
time of the rise in the number of reticulocytes; then it increas 
slightly and maintained a more or less constant low level throughout the 
period of observation. In other words, positive nitrogen balance 
occurred shortly after an effective fraction was begun. As the patient's 
condition improved, they became increasingly more positive. During 
the periods of the most marked retention of nitrogen (from 8 to 
Gm. per twenty-four hours in cases 3 and 4), determinations of fec 
nitrogen for twenty-four hours showed figures of less than 1 Gm. on 
several occasions, which makes the possibility of a large amount of 
loss in the feces during this stage unlikely. No cases were studied 
throughout the entire period of erythrocytic regeneration, but it is 
supposed that the nitrogen balance would assume normal proportions 
as the blood level approached 5,000,000 red blood cells per cubic 
millimeter. 

This markedly increased deposit of protein observed may be utilized 


bone marrow in its increased regenerative function, but more 


by the 
likely it is chiefly used to supply the protein-starved tissues throughout 
the body. 

Water Balance—During the rise in the number of reticulocytes 
the output of urine in the twenty-four hours diminished; then 
increased gradually and later during remission equaled, and at times 
exceeded, the intake of fluid. In cases 1 and 4, there was a gradual 
decrease in the intake of fluid throughout the period studied. 
unusually high intake was observed in case 2 following the administra- 
tion of an effective fraction. This high intake along with the dimin- 
ished output seen in all the cases may be explained by an increased 
demand for water at the most active stage of the regeneration of red 
cells. The later increase in output may be the result of: (1) greater 
fluid content of the large diet or, (2) possibly, a loss of fluid from th 


tissues, since edema is a common observation in pernicious anemia. 
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Changes in body weight during the period « 





Body Ie ight. 
iospitalization were negligible in all cases except case 3 in which 
| talizat higibl ll t 3 


Kg. were lost before a totally effective fraction was given. In cases 
1 and 2 the patients had gained 5 Kg. each when seen several month 


after leaving the hospital. 


RESPIRATORY METABOLISM 





The literature on the respiratory metabolism in pernicious anemia 
is reviewed by Mever and DuBois,'* Tompkins, Brittingham and 
Drinker,’* Grafe '° and Becker.?° 

Meyer and DuBois '* found normal or only slightly elevated basal 
metabolic rates in mild cases and higher rates in severe ones. In _ five 
cases studied, the rates varied from plus 2 to 33 per cent of normal 
and the respiratory quotients were within normal limits. Boothby and 
Sandiford,’® in a report on the metabolic rate in conditions not due to 
disorders of the thy roid gland, included fifty-five cases of pernicious 
anemia and splenic anemia classified together, 10.6 per cent of whic 
had rates over plus 20 per cent while the remaining cases fell between 
minus 15 and plus 15 per cent. 

Tompkins, Brittingham and Drinker studied the effect of blood 
transfusions on the basal metabolism in pernicious anemia. In eleven 
cases the rates varied from minus 15 to plus 20 per cent of the normal 
rate, before transfusion the more recent acute cases having the higher, 
and the long-standing chronic cases the lower, values. Following 


transfusion in five cases of primary anemia, there was a drop in tl 














the 


pulse, respiratory activity and temperature and a response of the blood 


picture which occurred at once or within twelve hours, whereas the 


basal metabolism fell to the lower limit of normal or below only aftet 


a few days had elapsed. These authors cited the usual explanations for 


the increased metabolic rates noted in pernicious anemia; namely, (1 


the increased muscular work caused by compensatory, respiratory an 


circulatory activity and (2) the increased need of the young red cells for 


oxvgen. 
lagged behind other factors following transfusion, the decrease was 











13. Meyer, A. L., and DuBois, E. | The Basal Metabolism in Pernici 
Anemia, Arch. Int. Med. 17:965 (June) 191¢ 
14. Tompkins, E. H.; Brittingham, H. H., and Drinker, C. K The B 


ie Effect of Blood Transfusi 








Metabolism in Anemia with Especial Reference t 
the Metabolism in Pernicious Anemia, Arch. Int. Med. 23:441 (April) 191! 


15. Grafe, E Die pathologische Physiologie des Gesamtstoff und Krait 
wechsel bei der Frnahrung des Menschen, Ergebn. d. Physiol. 24:1, 1923 
16. Boothby, W. M., and Sandiford, I.: Summary of the Basal Metabolism 
} for + 


Data on 8,614 Subjects with Especial Reference to the Normal Standards 


Estimation of the Basal Metabolic Rate, J. Biol. Chem. 54:783, 1922 








They then concluded that since the reduction of the metabolism 


not 




















to cessation of compensatory muscular activity hey su 
ted that the metabolism was dependent, for the most part, on tw 
posing factors outside of muscular activity: (1) some type of stimu 
on to the body cells, perhaps only to the blood-formin 


terations in the tissues of the body, the former causing an increase a1 






e latter a decrease 1n metabolism 













Becker,’” in sixteen observations on the metabolic rate in sevet 
itients with pernicious anemia, found variations from plus 1 to plus 
28 per cent of the normal rate. One case showed a drop from plus 
22 to plus 5 per cent within one and a half months, while the red 
cells increased from 2.3 to 4.3 million per cubic millimeter; a second 
ase showed a fall from plus 20 to plus 11 per cent within a month, 
vhile the red count increased from 1.7 to 3.6 million. Neither of thes 
itients received blood transfusions or a diet containing liver. Richards 


| Strauss '? made three determinations of the basal metabolic rate on a 







patient with pernicious anemia while he was receiving liv 
he initial rate was plus 20 per cent, and a month and half later whet 


he red count had risen, it had fallen to the level of the normal 





verage. 












E The foregoing reports indicate that an increased metabolic rate is 
| 


ommon in pernicious anemia, and that as the blood picture improves 
ere is a tendency for the consumption of oxygen to fall from its 


previous level. 





Results—In the five cases in this series, the metabolism was 













q letermined by the oxygen consumption method with Benedict-Rot! 
q portable machines. Before treatment, all the patients had metabolic 
7 raies between minus 12 and plus 13 per cent of the normal rate, accord 
to DuBois’ standards. Consistent changes occurred in the consumy 

n of oxygen in every case during the remission which took place on 

iver therapy. -\n initial diminution of the rate was noted in those 
ents in whom a control period was made possible by ineffective 
ractions; this 1s in keeping with the rapid decline in the general cor 

4 on of patients with pernicious anemia that is often seen when they 


eive complete rest in bed without other treatment In cases 2, 3 
| 4, the patients became definitely worse in the few days before a 


ent fraction was given, and the fall in the metabolic rate mav be 
ibuted to progressive malnutrition and asthenia. The next char 
he rate was observed at the beginning of the rise in the numbet 
iculocytes, when it showed an average increase of 10 points in pet 
\t this stage, there is a sudden outpouring of young red cells int 


ig area 
ood stream and a relief of congestion in the bone marrow. whi 
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bably results in an overactivity 


id account tor the transient rise in metabolisn 
teresting to note that in case 2 the patient, wh la secondary 
ation ot amore 


e number of reticulocytes following the administr 


> had aslo a 


fraction beginning with December 12, had 


the consumption of oxygen. Following the increased metabolic 
ring the rise in reticulocytes, there was a rapid fall averaging about 
points in per cent in from eight to ten days. It remained at this low 
el during the more active stage of readjustment. This diminution 11 
isal metabolism, regardless of its previous level, is one of the most 
striking phenomena in the remission. 

he changes can explain why Tompkins, Brittingham 
} 


] > + 
Dasal meta 


| and Drinket 
served a delay of several days in the fall of th holism 
following blood transfusion, while the pulse, respiration and blood pi 
re reacted almost immediately. A response in reticulocytes probably 
occurred in their series, and at this time the metabolic rate ld 
fall; too few tests were made to note a rise at this time 
Many explanations have been given for the decrease 


metabolic rate observed during the improvement of patients with 
niclous anemia, but it seems that three of the marked general changes 


pe? 
C1 


in physiology that occur at this time would be the most important 
influencing factors. First, active alterations in tissue are occurring, as 
When 


is evidenced by the storage of protein and the loss of water 


e % 
tL TO 


ingested protein is deposited as new tissue, Its amino-acids exet 


: 
the metabolism and 


stimulating effect, or specific dynamic action, on 
loss of this effect may be seen in determinations of the basal metaboli 
Second, there is a rapid change of the typ 


rate, made from day to day. 
Peabody *’ has shown that a 


of cell predominating in the bone marrow. 
thly developed megaloblastic hyperplasia almost disappears ¢ 
‘Ils increase 


ghl lu 
remission, while the normoblasts and normal red ce 11 
ber. The difference in the oxygen required by the embryonic type 
ceil and by the mature cells may manifest itself at this time 
f one degree in temperature, 


the minute pulse rate, and (in patients 2, 4 and 5) five 


spiratory rate, all occurring within a few weeks after effective therapy 


here were average decreases o 


Tr 


was begun. Are these changes causal factors « 
creasing metabolism? The role of fever in elevatn 
well known; the increases in pulse and respiratory activity in patient 
th severe anemia are considered compensatory factors in 
al metabolism, and their increased action per se would 
Science of Nutrition 
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atfect the consumption of oxvgen lo sum up, tissue alterations, bor 


approached normal, which indicates that the first low level did not rey 






rrow changes and a reductior In pulse rate, temperature and respir 
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to a decrease in the metabo 





rv rate would all seem directly related 





rate, but the relative influence of each factor remains a question 





The general decrease in metabolic rate was not sustained at 






low level first reached, but gradually increased as the blood pictur: 
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resent the person’s normal metabolism but rather the rate during 








period of readjustment in the course of a remission 
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The rapid metabolic changes in pernicious anemia occurring at 


beginning of a remission on liver therapy confirm the high specificity 





of liver for this disease. The patient as first seen, with anorexia and 






weakness, is in marked contrast to the greatly improved patient seen 





after a week of treatment. A theory now held by many authors is that 


pernicious anemia is due to improper digestion in the stomach 








resulting in the lack of a substance’ necessary for normal 






cellular metabolism in the hemopoietic svstem. When the deficient 





the torm of liver, the red blood cells are 





substance 1s given in 


able to mature properly, resulting in rapid changes in the blood picture 





and in the general metabolism. At this time, there is a striking reten- 


iq] 





tion of protein in the body, which is evidenced by the markedly positive 





nitrogen balances. The negative balances often observed in untreated 


lilt 





patients with anemia probably lead to a general protein starvation, which 





is quickly relieved when the bone marrow is made to function properly. 





Or, besides relieving a general deficiency in protein, the protein deposited 





may be utilized appreciably by the blood-forming tissues in their active 





regenerative pre cesses. 
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to the cause ot these metabolic changes during a 
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Speculation as 


remission may throw some light on the pathologic physiology of per- 










niclous anemia 





SUMMARY 





1. Metabolic studies were conducted in five cases of pernicious 





anemia during the early part of the remissions caused by liver extract 





?. The voluntary caloric intake increased rapidly a few days aiter 


treatment was instituted. This, with general subjective improvement, 


1 







was often the first indication that a remission had begun. 


tl 








3. A negative nitrogen balance, present at first in every case, becam¢ 





markedly positive while the patient was under treatment. 





4+. The output of urine decreased during the rise in reticulocytes 






and then increased, often exceeding the intake of fluid 





5. The body weight showed negligible variatio 
reases later, in the remission 
6. The basal metabolic rate, which was within 
reatment, increased during the rise in the numbe 

ipidly and remained low during erythrocytic regenera 


e patient approached a normal state 


rose as th 
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ALKALOSIS OCCURRING IN ANEMIA 
(PROBABLY PERNICIOUS) 


REPORT AND COMMENT ON A CASI 


LEWIS F. FRISSELL, M.D 
AND 


JOHN STAIGE DAVIS, JR. M.D 


NEW YORK 


In 1921, Van Slyke! classified niae theoretically possible variations 
in the acid base balance of the blood. The bicarbonate content of the 
blood may be high, low or normal, and in each of these conditions the 
Pu may be high, low or normal. All of these possibilities have been 
produced experimentally, and most of them have been found to occur 
clinically. These possibilities are illustrated in the chart by Van Slyke 
(fig. 1). It is in the first class that the case here described falls, that 
of uncompensated alkali excess. ‘ 

In recent vears, many cases of alkalosis have been reported in the 
literature, and to explain this condition various causes have beet 
ascribed,? as follows: (1) The administration of sodium bicarbonate, 
(2) pyloric or high intestinal obstruction, (3) fever, (4) deep roentgen 
therapy, (5) certain conditions of the gallbladder, (6) hyperpnea, (7) 
vomiting, (8) parathyroid deficiency and (9) nephritis associated with 
uremia. 

It is of the last group that we will speak in particular. In 19235, 
Harrison and Perlsweig* reported a case of alkalosis not due to the 
administration of alkali but associated with uremia, which was strik- 
ingly similar to the case here discussed. A brief summary of their 
case is as follows: The patient was anemic; she had vomited consider 
ably ; there was no free acid in the gastric juice; the urine was always 
acid to litmus and, the chloride content of the blood was low (0.486), 


the nonprotein nitrogen, 250, the pu, 7.6 (colorimetric method) and 


of Dr. L. F. Frissell, St. Luke’s Hospital 
D.: J. Biol. Chem. 48:153, 1921 
V. C., and Schmitz, H. W.: Clinical Conditions 
Alkalosis, | . M. A. 82:1858 (June 7) 1924. Koehler, A. | Acid-Base 
Equilibrium, Arch. Int. Med. 31:590 (April) 1923. Harrison, T. R., and 
Perlzweig, W Alkalosis, Not Due to the Administration of Alkali, Associate: 
with Uremia, J. A. M. A. 84:671 (Feb. 28) 1925. Foster, N. B.: The Para 
thyroid Glands, Nelson’s System of Medicine, New York, Thomas Nelson & Sons, 
1926, p. 311. 
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3. Harrison and Perlsweig (footnote 2, thir 
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the carbon dioxide combining power, 65 per cent. Autopsy reveale: 
that one kidney was hydronephrotic and atrophied, and the other showe 


an advanced chronic nephritis. 


REPORT OF CASI 


Histor N. B., aged 38, married, an Armenian, a tailor, was admitted to the 
medical service of St. Luke’s Hospital on July 12, 1926, complaining of weakness 
This condition, with dyspnea on exertion, had been progressive for four weeks 
During this time he noticed that his skin was assuming a pale orange hue. H: 
was forced to abandon his occupation two weeks before admission because 
weakness. He fainted twice during that time, once on the day of admissio1 
Following later attacks of syncope he had noticed palpitation. 

Examination.—Physical examination disclosed the patient to be well nourished 
with skin of a lemon yellow tint. A soft systolic murmur was heard in the fourt! 
interspace to the left of the sternum; otherwise, the results of the physical exan 
ination were negative. The urine was of low specific gravity (1.010). Albumit 
sugar and casts were not found. The reaction was acid to litmus. Urobilin was 
absent. The gastric contents did not contain free hydrochloric acid. At the time 
of admission, the analysis of the blood showed: hemogloblin, 40 per cent 
erythrocytes, 1,800,000; leukocytes, 5,900; polymorphonuclear neutrophils, 66 per 
cent; lymphocytes, 34 per cent. The red cells showed moderate anisocytosis and 
achromia. The platelets numbered 340,000. The bleeding time was four minutes 
and forty seconds. The coagulation time was three minutes (capillary tube method) 
Reticulated red cells were not observed. 

Diagnosts—A diagnosis of pernicious anemia was made, and the patient was 
put on a liver diet and given dilute hydrochloric acid with his meals. He was 


also given a blood transfusion ot 500 cc. of whole blood. He was discharged 


on August 23, at which time the hemoglobin content was 60 per cent; erythrocytes, 
? 


3,600,000 ; leukocytes, 3,800; polymorphonuclear neutrophils, 52 per cent; lympho 
cytes, 48 per cent, and reticulated red ceils, 0.8 per cent. 

Course —The patient was readmitted to the hospital on April 13, 1927. He had 
been observed in the outpatient department since his discharge and had_ been 
feeling well until oné month previously, when he complained of nausea and 
vomiting after meals. The vomiting had increased in frequency and amount so 
that he could retain nothing taken by mouth. He lost about 12 pounds (5.4 Kg.) 
One day previous to admission, he had a tingling and burning sensation in his 
hands, legs and feet. Physical examination showed an acutely ill man, whos« 
skin was a lemon yellow tint, and who appeared anemic. His pupils reacted slug 
gishly on light and distance. The fundi were normal. A cardiac murmur was not 
heard at this time. The analysis of the blood showed: hemoglobin, 81 per cent; red 
blood cells, 4,000,000; leukocytes, 6,300; polymorphonuclear neutrophils, 73 per 
cent, and lymphocytes, 27 per cent. The red cells showed slight anisocytosis, 
poikilocytosis and achromia. The Wassermann reaction was negative. The 
systolic blood pressure was 114, the diastolic, 84. The urine had an acid reaction 
to litmus. The specific gravity was 1.030; there was a trace of albumin and no 
sugar; a few hyaline casts were noted. The contents of the stomach when fasting, 
the test meal and the vomitus did not contain free hydrochloric acid. The clinical 
course was as follows: On April 14, the nitrogen content of the urea was found 
to be 52.8 mg. per hundred cubic centimeters of blood. The carbon dioxide com 
bining power was 61.7 per cent. The urine contained a trace of albumin and a few 


hyaline casts. The patient seemed in good condition but continued to vomit < 





rge amount of green watery material 
rogen content of the urea was 55.8 mg. per 
carbon dioxide combining power was 7! 
ne contained many hyaline and granular 
wen given a proctoclysis containing 8 Gm. o lium bicarbonate 
wever, only about half of the dose. The n 1 received 


the carbon dioxide » per cent 


octoclysis. On April 
im chloride of the plasma, 4.15 Gm. per liter; the fu of the 
tal chloride content of the urine, 0.6 Gm., or 0.04 per cent 
began to vomit. On April 30, the carbon di 
nt by volume. The patient died the following day 
The methods used for the analyses of the blood 
trogen, Van Slyke and Cullen; (2) pu of serum, in 
dioxide, Van Slyke; (4) calcium, Tisdall’s modification 
5) sodium chloride of the plasma, McLean; (6) urine and 
ind Arnold. Phenolphthalein was used as an indicator for acti 
panying table gives the clinical course and laboratory observatior 
Report—The pathologic report submitted by Dr 
is follows: Only a restricted postmortem examination was permitt 
many factors of especial interest remain undetermined \s no orga 
removed, the microscopic examination was limited to a small portion « 
The mucosa of the stomach did not present any ulcers but was much i 
lorus and duodenum also were apparently free from ulcers. The sur 
iver was smooth and glistening, and the gland was of normal consisten 
The left kidney was small and the cortex nearly atrophic, owing 
bstruction to the outlet of the pelvis and resultin; 


peripheral rim of kidney tissue was about 0.5 cm. thick, 

The right kidney was much larger than normal 

uld be stripped only with some difficulty, and th 
granular. The parenchyma was much injected, and 
liagnosis of left hydronephrosis with atrophy an 

onic nephritis was made. 

Microscopically, the sections of the right kidney showed 
hronic interstitial nephritis, and also a superimposed lesion wl 
subacute toxic nephrosis. This entirely predominated 
he latter was slight, as shown by a 
sue between a few groups of cortical tubules and complet 


vy glomeruli. Occasional lymphocytes were found in thes« 


vascular and almost no glomerular lesions hese areas did 1 


lges of new tissue seen in arteriosclerotic kidneys, but were 
listribution, and their extent and significance were 

eared relatively unimportant 

rhe associated acute or subacute process was severel 

age to the tubular epithelium especially, though mm 
voluted tubules. Much necrosis was present and onl 
generation. The cells of the convoluted tubules were frequent] 
cell walls were broken down; the cytoplasm was amorphot 
granular. The lumina of these tubules contained globul: 
bris, homogeneous and not strongly acidophil. 

calcification of the necrotic cytoplasm, shown 

orphous masses sometimes within the epithelial cells 


the already desquamated cells. In a few of the straigh 
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or portions 
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This lesion, therefore, had the characteristic if that seen in kid 


i 


neys attected by bichloride poisoning and could not be morphologically 


listinguished from it. There was diffuse edema and diapedesis of red 


"1 
| 


cells throughout the interstitial tissue Neither polymorphonucleat 
ells nor phagocytic cells were observed. 

The unusual features in the case reported 

alkalosis with uremia; (2) the presence ot 
Ikalosis; (3) the administration of a high purine diet, 
was thought to have pernicious anemia. 

1. The Association of Alkalosis with Uremia 
hronic nephritis with marked nitrogen retention,’ acidosis 
mon observation. It was frequently observed, howeve Csi 
cially by Brown, Eusterman, Hartman and Rowntree,” and by 
Palmer and Henderson,® that nephritis is produced by alkalosis, and 
that many of the toxic symptoms of alkalosis are due to the accompany 


ing nephritis. That the administration of alkali in cases of n 


is dangerous has been shown by many observers. Instances were 


reported by Howland and Marriot,’ Morse,“ Harrop * and Sellards 

rhis patient received about 6 Gm. of sodium bicarbonate by rectum 
during his first three days in the hospital, and it was not thought that 
this would be enough to affect him. He did not have fever. He did, 


however, vomit. It is interesting to note that the alkalosis was most 
marked several days after the vomiting had ceased, and a week after 
the sodium bicarbonate had been administered. Moreover, when 
did vomit, he did not lose hydrochloric acid, for there was none 
vomitus. Three examinations, on different days, failed to reveal 
free hydrochloric acid. It may be possible that the sodium bi 

had a prolonged effect. Goldblatt showed that 


il 


4. Chace, A. F., and Meyers, \ \eidosi 
641 (March 6) 1920. 
5. Brown, G. E.; Eusterman, G. B.; Hartman, 
loxie Nephritis in Pyloric and Duodenal Obstructior 
plicating Gastric Tetany, Arch. Int. Med. 32:425 (Sey 
6. Palmer, W. W., and Henderson, L. J Clinical 
Equilibrium and the Nature of Acidosis, Arch. Int. Med. 12:153 
Howland, John, and Marriot, W. M.: Quart. J. Med 
Morse, J. L.: New York M. J. 112:965, 1920 
Harrop, G. A. J.: Bull. Johns Hopkins Hosp. 30:62, 
Sellards, A. W.: Bull. Johns Hopkins Hos 


Goldblatt, M. W.: J. Biol. Chem. 21:991, 192 
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alkaline for several days after the administration of alkali, but in al 
cases he gave a much larger dose of alkali and not in any case did the 
urine remain alkaline for as long as a week. 

2. The Presence of a Highly Acid Urine with Alkalosis. 
explanation of the fact may be due to: 

\ failure to excrete alkali. 

(b) A selective excretion of inorganic acid, thus producing a dis 
proportional acid-base balance in the blood. 

(¢) An overexcretion of acid and carbon dioxide by the lungs 
rhis could not have been present in the case reported, as hyperpnea 
was absent. 

(d) A loss of acid metabolites by vomiting. This condition did not 
eXist In our patient at the height of the alkalosis. Moreover, Haden 
and Orr '* stated, with good experimental evidence, that it 1s unlikely 
that the loss of chlorides by vomiting is the cause of alkalosis. 

(ec) An excretion of organic acids by the kidney. Unfortunately, 
in the case under discussion, the organic acids of the urine were not 
determined. In the case reported by Harrison and Perlzweig,’ diacetic 
acid was found in the urine. Koehler '* also stated that acetone bodies 
may occur in the urine in alkalosis. In many diseases when the num- 
ber of chlorides of the blood or urine is low, as in diabetes," eclamp 
sia '* and pneumonia,'® the organic acids are increased in the blood or 
in the urine, or in both. A similar process may be present in alkalosis. 
fn pneumonia, Holten '*? found that at the time of the crisis when the 
chlorides return, the glycuronic acid disappears from the urine. He 
suggested that the retention is due to the formation of acids which 
stimulate the tissues 1n some way to retain chlorides. 

\cid urine associated with alkalosis has been noted by many 
observers. Harrop” stated that normally 5 Gm. of sodium bicarbonate 
will produce alkaline urine, vet in other cases 50 Gm. will not produce 


a basic reaction in the urine. Sellards '’ reported that in the chronic 


parenchymatous types of nephritis sodium bicarbonate is — easily 


excreted, while in the acute nephritic tvpes with typical uremia it 1s 


excreted with difficulty. 


12. Haden, R. L., and Orr, T. G.: J. Exper. Med. 37:365, 1923 

13. Koehler (footnote 2, second reference). 

14. Gram, H. C.: J. Biol. Chem. 56:593, 1923 

15. Williams, J. W Obstetrics, New York, D. Appleton & Company, 1923, 
p. 004. Stander, H. J., and Radelet, A. H.: Bull. Johns Hopkins Hosp. 38:423, 
1926 
16. Medigreanu, F.: J. Exper. Med. 18:259, 1913. Holten, C.: The Forma 
tion of Organic Acids and the Retention of Chlorides in Lobar Pneumonia, Arch 
Int. Med. 38:489 (Oct.) 1926. 


17. Holten (footnote 16, second reference ) 





The Administration a gh Purine let, as t P 
ht to Have Pernicious Anemia The pathologic picture 
Is one of toxic nephrosis which we believe to be caused by 
reasing Py of the tissues, and it seems probable that a sort of vic 
rcle is set up because the kidney holds back the alkaline metabo 
excretes those which are acid. 
This case differs from the one reported by Harrison 
that the plasma bicarbonate content in their case 
levated, while in our case it was very high. Van Slyk 


hat the bicarbonate content of the plasma is not an 


ie hydrogen ion concentration. 


COMMENT 


Harrison and Perlzweig * mentioned the possible causation of al 

sis by nephritis. The clinical and pathologic picture in the case 
reported is one of a toxic nephrosis, a condition which has been observed 
to be associated with alkalosis and indeed seems to result from it.’> The 
pathologic observation is of considerable interest for the reason 
that only a few fatal clinical cases of alkalosis have been described, and 
fewer have been examined post mortem. The renal changes conform 
morphologically to those occasionally described in patients who die from 
pyloric obstruction, with or without tetany. Renal lesions in tetany 
were described first in one case by Nazzari;’* in six cases by Brown, 
Kusterman, Hartman and Rowntree: in four by Zeman, Friedman and 
Mann,” and in one by Knox,’ For few of these patients were as 
complete chemical examinations of the blood made as would now be 
leemed desirable, but there is little doubt that the lesions observed by 
these authors were practically identical and were associated with alka 
losis. 

Interest has naturally been focused on the etiology of the lesion, 
its resemblance to the bichloride nephrosis, and its relation to or depen 
dence on a_ preexisting inflammatory lesion of the kidney rhe 


etiology of such a condition is discussed elsewhere in this paper 


juestion of producing a renal lesion similar to the nephrosis oft 
‘ra | . 


e poisoning by any other agent has been answered 
18. Zeman, F. D.: Friedman, W., and Mann, I 

> 24:41, 1924 Brown, Eusterman, Hartmat 

Stieglitz, E. J.: Alkalis and Renal Injury, Arch 

19. Nazzari, Alessio: Alterazioni renali nella teta 

20. Zeman, Friedman and Mann (footnote 18, first referer 

Zi. Knox, L. € Proc. New York Path. Soc. 24:41, 1924 

; Pathologische Anatomie der Morbus Bri 


Handbuch der speziellen pathologische: 


ius Springer, 1925, vol. ¢ 
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admutted that the changes caused by mercury are not specific but ar 

so highly characteristic as to justify the title of a sublimate necrosis. 
Necrotic nephroses may also occur in dysentery, cholera, diphtheri 

malaria, typhus and diabetes, but calcification of the tubular epithelium 


Is not described in these diseases Lubarsch * observed necrosis wit! 


calcification twice in phosphorous and once in morphine poisoning 


Other chemical poisons resulting in necrosis, as chromium, uranium, 
hydrochloric and sulphuric acid, do not show the regeneration and 
calcification observed in sublimate poisoning. Ovxalic acid caused cal 
cification, but of the exudate only, and not within the epithelial 
Calcification is believed to be dependent not only on the duration of 
the renal necrosis but also on the severity, as it may occur in seven days 
with a massive dose of bichloride, and with smaller, but fatal, doses, it 
may be absent. The duration of the alkalosis in these cases can scarcel) 
be determined. In some patients it has preceded and in some followe 
anesthesia, and hence may develop without the addition of anothe: 
chemical irritant. The patients described by Brown and his associates 
had symptoms varying from six months to twenty years, and calcifica 
tion was observed in the kidneys of both the patients. The duration 
of the toxic agent is, therefore, probably unimportant. 

he question of the role played by the accompanying nephritis is 
difficult in the face of such scanty observations. In the paper from the 
Mayo Clinic, five of the six kidnevs described show, we believe, essel 
tially, the morphology revealed in figure 2. Although they are classi 
fied by the authors as “acute toxic nephritis,” in only one of them wert 
there glomerular lesions: two others showed slight diffuse fibrosis and 
a few lymphocytes. Apparently, the authors regarded the lesions as 
more toxic than inflammatory. This, also, was the view held by Baeht 
and Mann,** whose experimental work on cats tended to support this 
belief. 

The patient described, although having diminished renal tissue due 
to the hydronephrotic and atrophic left kidney, presented an exten 
sive acute lesion in the right kidney, essentially toxic and degenerative, 
the result of other factors than the slight chronic inflammation present 
in the kidney at the same time. 

The absence of pyloric or duodenal obstruction is noteworthy and 
indicates that the toxic state has causes other than the mechanical ones, 
| 


which have so generally been found. It is possible that chemical 


bacterial poisons unknown responsible for the renal 


Henke and Lubarsch 
wie, Berlin, Julius Springer, 


-.G.: Proc. New York Path. Soc. 24:41, 1924 





In the case under discussion, other reasons for uncompe 
such as the administration of alkali, the loss 
fever and hot bathing, are 

alkaline 


of a deranged metabolism occurring 


ilkali excess, 
metabolites by vomiting, not present 


for the source of the metabolites in 


lifficult to account 
blood, unless it is the result in a 
of pernicious anemia in which the products of catabolism 

Moreover, in this case, 


Y 
«il ¢ 


Cast 
Ukaline rather than acid as is usually the cas 


re was only one kidney, and the presence of an alkalosis associated 


Photomicrograph showing the renal lesion 


with a high purine diet may have resulted in the functional disturbanc 
f the one good kidney, so that it was unable t 
metabolites, and thus a severe alkalosis was produced 
showed that in normal met 
blood (py=7.4) when the 
3 per cent by 


excrete the alkaline 


Van Slyke and Palmer ° the uri 
comes more alkaline than the 
ioxide of the plasma bicarbonate exceeds 
They also stated that in most of the pathol cases studied 

r, W. W., and Van Slyke, D. D 32: 499 




















did not become more alkaline than the blood until a higher bicarbonate 


content of the plasma had been reached than in normal persons. Hence 
it would seem that it 1s easier for a normal kidney to excrete alkaline 
than acid metabolites ; however, when the kidney is damaged, the revers« 
may be true. 

[In acute nephritis, it has been found that little if any ammonia ** is 
excreted in the urine. This may, in part, account for the low py of 
the urine. Van Slyke and his associates *" stated that in spite of the 
low ammonia content in the glomerular nephritides, if the titratabk 
acid remains at about the normal level, acidosis may be, and frequently 
is, absent. We will go a step further and say that not only may 
acidosis be absent, but alkalosis may be present. 

In the patient described, the chloride content of the blood was 
low, and there was practically no chloride in the urine, although he 
had been receiving sodium chloride, ammonium chloride and calcium 
chloride by mouth, by rectum, subcutaneously and intravenously. 


in experimental alkalosis, it has been found that even though 


chlorides are absent in the urine, the stomach continues to secrete 
hydrochloric acid normally; in the case reported, however, even this 
was not observed Perhaps, as Haden and Orr’? believed, the 


chlorides are fixed by toxic substances in the blood for the purpose of 
neutralization. It is not improbable that it may be the function of the 
chlorides to maintain the acid base equilibrium of the tissue, and so they 
are retained. That there is a disturbance of carbohydrate metabolism 
in alkalosis has been shown by Goldblatt,’’ who reported that there is a 


lefinite diminution in carbohydrate tolerance and that frequently 


ketone bodies appear in the urine of dogs on which the experiments wert 
performed. Lactic acid in the urine is also increased. It may be 


possible in a condition in which the carbohydrate metabolism 1s 


deranged and organic acids are formed and excreted that the chlorides 


are retained to maintain the acid base balance. 
} 


It hardly seems probable that the chlorides are retained, becaus 
the renal threshold for chloride is high. In this event, one would 
expect the chloride content of the blood to be increased 

When one calculates the millimolecular concentration of the anior 


and cation, it is found that there is a loss of basic as wel 


? , . 
las Of acid 






etermina millimols could not be 


\n exact « 





metabolites 


nount of data. The 









ilimols; hence, the total base c 
must be equal. On the oth and, if the organic acids are 
foregoing statement would be invalid, ltl wi 
iss Of basic radicals If there is a | f base, 
possible that some of the chloride is bound by the basic radicles 
istributed in the tissues in the form of an imperceptible edema 
In many previously reported cases of alkalosis,*‘ the association 
ephritis with the condition has been noticed; however, 
een considered the cause of the condition, but rather 
Ikalosis. It 1s well known that the kidney has 
nection; a common clinical observation is a kid 
and dves and not nitrogeneous substances, and vice versa. Whilk 
nothing is known of the selective alkali excretion of the kidney, ther 


however, in view 


s not an inherent improbability in the assumption ; 
the pathologic observations in the case reported and in others, 
it seems more likely that the renal lesion is the result of the alkalosis 
The presence of nephritis or nephrosis night account for the continua 
of an alkalosis when once produced, but it is difficult to account 
for the origin of the alkalosis unless it is that in this case the 


atabolism resulted in alkaline metabolites rather tl in acid end 


SU MMAR) 
\ case of alkalosis occurring in the presence of anemia is described 
lhe peculiar features of the case are the association of an alkalosis 
with uremia, the presence of a highly acid urine with alkalosis an 


] 
the fact that the patient had been on a high purine diet and had been 
riven free hydrochloric acid with his meals Moreover, autopsy 
revealed that he had only one functioning kidney, which was damaged 


I 


lt is not believed that either the vomiting or the small amount of 


lium bicarbonate that was administered could cause the alkalosis 


CONCLUSION 


The high py in this case probably resulted from the 


basic end-products, and the deranged catabolic process was 
dependent on the pernicious anemia { is unlikely 
Ikalosis in this instance was the result 


Iministration of sodium bicarbonate 
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minal cavity 
able betweet 
small s« 
interpart on section of the organ, whicl 
lIbladder contained two irregular, faceted, 
The left kidney was normal in size and appe 
enlarged and had a distended pelvis 
shaped stone, measuring 3 cm. in tl 


rtest dimension. The ca were thicl 


in the cortex or medulla. The wall of the 
the surface was irregular and somewhat hyperemi 
is likewise thickened and inflamed 
Abnormalities were not discovered in_ the 
e esophagus was adherent to the surface of 
e bifurcation of the trachea. The mucosa was freely 


tion of the external layers. Abnormalities wert nd in the following 


} 
nm 


ins and structures: vascular system, spleen, suprarenal glands, bladder a 

ale genitalia. 

In the thorax no trace of thymus was found The pericardial cavity wa 
rmal. There were about 600 cc. of cloudy, yellow fluid in the right pleural 

cavity which, on standing, formed a yellowish flocculent precipitate rhe left 

side of the chest was free from fluid. There were numerous lax, fibrous adhesi 

which bound the apex of the left lung to the wall of the chest. 


1e lungs extending along the vessels into 


was felt at the root of tl 
particularly into the right. Firm nodules were noted in this region, lying under 
the pleura, but completely covered by it. The upper lobe of the right lung 
was essentially free from tumorous involvement; there was one small nodul 
in the posterior free margin. The anterior portions of the lung were free from 
fluid and were cssentially normal, but the posterior portions were soggy and 
edematous. Near the apex were two or three small, calcified nodules, which 
represented healed tuberculous lesions The middle lobe was almost entirely 

a mass of tumorous tissue measuring about 6 cm. in diameter Phe 


utline, after incision, was found to be irregular, and sharply demarcated from 


the adjacent lung tissue. The neoplastic tissue was pinkish and of relativel) 
uniform consistency and coloration. It had been little affected by hemorrhagic 
nfiltration (fig. 7). The adjacent lung tissue was definitely compressed, but was 
not filled with fluid. This lobe was attached to the lower one by a number « 


lax, fibrous bands. The lower lobe was completely consolidated, but there were 


w tumorous nodules in it. The material filling the alveoli and 


trae 


inusually gelatinous and spongy (fig. 8) Mucus strut 


1 from the smaller bronchi. The mucus was brownish 


stools from patients with amebic 


and was smooth and glistening 
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the anterior mediastinum, about the 
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1 he eosin stain. The adjacent bronchi were filled with the 
material (fig. 9). The cells lying free in the exudate were widely separate 
as though a cellular suspension had been highly diluted (fig. 10). The alveolar 
epithelium, in many places, was intact; in others more or less loosened, at 
the individual cells were somewhat swollen. Those completely detached wer 

ightly larger, and had assumed a circular outline. 

There was another type of cell, usually larger and with a slightly 
nucleus. Occasionally, although rarely, the cell contained particles of 
resembling carbon, but inclusions of various forms were often seen 
The cytoplasm was foamy, reticulate or vacuolate in structure; the cells whic 
stained a deeper 1ed tended more toward a homogeneous texture. Occastonall 
two nuclei were seen in a single cell. The shape of the nucleus varied greatly 


they were perfectly spherical, elliptic, oval, or of still more irregular for: 


} 


The chromatin was arranged peripherally, with threads passing radially to meet 
a centrally placed nucleolus. Tiny bits appeared to be scattered along the threads 


at irregular intervals \ second nucleolus was occasionally seen. Some of 


cells stained less heavily, and the n I nad tchy appearance The 


Fig. 9—Wall of ich » lumen of which is completely filled 
a homogeneous, mucoid, blue-staining material. The irregular masses are co! 
densations of this mucus. Lying free are several cells likely to be mistaken for 
Endamebae, which explains their appearance in the sputum during life. Hen 
toxylin and eosin; & 150. 
was perfectly preserved, but there appeared to be less chromatin present and 
even this was lighter in tint. In a slide stained with iron hematoxylin the nuclear 
structure of many of these cells bore a striking resemblance to that of Endam 
histolytica. With this method of staining, the shape of the nucleus was n 
altered, but the peripheral distribution of the chromatin was emphasized, as well 
as the spokelike radiations of the nuclear threads. In those cells with a perfect] 

nucleus, the appearance was puzzling. In a few instances, the preset 

two chromatin bodies within a nucleus produced a picture that might well 
be interpreted as a stage in the mitosis of an ameba. The spindles were not 
clearly distinguishable, but the similarity to chromosomes was close. 
instance the number of these chromosome-like bodies was small, not 

or eight, thus increasing the similarity The conclusi 
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INTERNAL 
Amebas were not recognized in the knee joint. Histiocyt 


often seen, especially about the fragments of bone. An occasional area of 


perivascular accumulation of lymphocytes was found. The synovial membrane 


was thrown into villi, with slight superficial erosion, 


was entirely replaced by granulation tissue 


COMMENT 

The possibility of an infection by /ndameba histolytica was givet 
serious consideration during the progress of this woman’s illness. Thi 
idea originated with the observation in the pleuritic fluid of activel 
motile cells that thrust out pseudopodia and engulfed red corpuscles 
when they were offered. An occasional nucleus was seen, but vacuoles 
were not discovered. This activity was preserved on the warm stage, 
but disappeared when the fluid became cool. Consolidation which was 
discovered in the lung might have been caused by an abscess, either 
primary, as has been reported on rare occasions, or secondary to one in 
the liver. There was a little tenderness over the region of the liver, 
but there was no jaundice at the time of examination. The patient had 
lost considerable weight, as do most patients with abscess of the liver 
This patient did not have a history of dysentery, although dysentery 1s 
not always recorded in these cases. Constipation occasionally accom 
panies amebic infections, especially those of the extremely chronic type 
In New Mexico, where the patient had lived, there is a rather higl 
incidence of amebic infections, and in fact such infections are being 
recognized with increasing frequency in various parts of the United 
States. An appreciable percentage of hepatic abscesses occurs without 
history or sign, clinically or pathologically, of ulceration of the bowel. 

The laboratory reported the presence of ameba-like cells in_ th 
sputum, and later, in the urine, but none could be found in the feces 
It was then recalled that frequent reports are found in the current litera 
ture of amebic bronchitis, amebic bronchopneumonia, amebic cystitis 
and amebic nephritis, in fact, of various extra-intestinal nonsuppurative 
visceral localizations of /Endamebha histolytica. These had not been 
reported from this country as vet; but if they occurred in certain coun 
tries, there was no reason why they should not be found in the United 
States. 

The roentgenographic report of a peculiar form of periostitis recalled 
the report of a type of arthritis, especially of the hip, in which amebas 
had been reported. If amebic arthritis of the hip were known to exist 
it might be more extensive and might involve other joints as well. 

I:metine has been credited with a cure in all the nonsuppurative 
cases of amebic infection of the lung, bronchi, urinary bladder, and 
kidneys, and with having exerted beneficial action in various more 
obscure lesions supposed to be related to this form of infestation 


I-metine was tried, therefore, with what seemed to be phenomenal suc 





31 
\iter a short time, however, the improvement seemed to stop, 
the patient began to lose strength. Difficulty in swallowing devel 
ned, and observers again entertained the idea of a malignant condition 
ater a malignant condition was proved to exist, but the idea persisted 
at there might still be an amebic infection present 
Even at the time of necropsy, several characteristics were noted 
that had a bearing on possible amebic infection. There was a mass of 
hesions between the diaphragm and the liver, as though a previous 
nfection might have passed from the liver through the diaphragm, but 
ars were not present to indicate a definite abscess of the liver or area 
diffuse hepatitis. The intestine did not reveal evidence of present 
past amebic infection. The portion of the lung nearest to the right 
pleura was consolidated, and from the cut surface could be squeezed 
hrownish mucus identical in color and consistence with that so often 
scen in the stools from patients with amebic colitis. The cause of this 
onsolidation could not be attributed to obstruction of the connecting 
bronchus by the developing carcinoma, for the bronchus seemed to be 
lear. Microscopically, the cells in this area were different from those 
found in any other portion of the body, and radically different from 
those in other parts of the lung. These cells were neither cancer cells, 
nor epithelial cells cast off by desquamation. Some of them repro 
luced accurately the various forms of amebas observed in other lesions 
Hlowever, the wide variations in the appearance of the nuclei in cells 
otherwise apparently identical was the deciding factor against their 
heing amebas. Still, the thought remained that among these cells there 
might have been a few amebas which had been capable of prolonging 


e diseased condition of the lung even though they might have been 


mingled with abnormal cells of the human body The decision on the 


last point has been the most difficult of all, but it is felt that the 
<istence of amebas could not be demonstrated. On this new. basis, 
he clinical data may be reviewed without reference to the possibility 

amebic infection, but with the carcinoma of the lung and other 
lesions considered as predominant. 

Chronic bronchitis doubtless had been present for years, with later 
levelopment of the bronchogenic carcinoma. Pain in the right upper 
uadrant was caused by gallstones and involvement of the right kidney 
\ssociated with the disease of the gallbladder was mild hepatitis which 
left a few adhesions between the capsule and the diaphragm The 

cal necrosis must have been of recent origin, possibly attributable to 
psis from the infection of the kidney. The pleurisy of the right side 
ght have been an irritative phenomenon from the development of a 
neerous nodule beneath the pleura, and the consolidation of the 
pendent portion of the affected lung might have been attributed to 


mobilization and lack of proper conditions for the removal of 
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suspect an infection with Endameba histolytica, but wl 
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he a bronchogenic carcinoma associated with hydrothorax, mucoid 
infiltration of the lung and disease of the gallbladder and kidney. 
; 1 when observed on the warm stage, manifested activit 
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iorphology that might readily lead to ision witl 


i¢ human body, especially histiocytes, under 
inditions simulated amebas when viewed in sections st 
hematoxylin and eosin or with iron hematoxylin. 

One case does not justify sweeping conclusions, but the intensive 
studv of this case involved extensive search of the literature and was 
made against a background of many years of work in parasitolog 

erefore, it is safe to conclude that if there is doubt as to a giver 


an ameba, it probablv is not. Disregat 
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\granulocytosis or agranulocytic angina, so 


hultz + in 1922 
| 


ccepted as such; numerous additional cases 


name has come to be regarded by many clini 


therto undescribed disease entity. .\ num 


ined, however, that the picture described by 


with this view we agree. In addition to additional 
showing necrotic oropharyngeal lesions, ukopenia and 
veneral sepsis, we wish to review briefly the clinical and hologic 
features of the cases previously reported and to consider 


11 
r several possible 


xplanations for the picture produced. The view that so-called agranu 
locytosis simply constitutes a type of leukopenic reaction to an ovet 
whelming infection seems to us to be nearest truth, and the 
which we wish to place greatest emphasis. 


Schultz reported six patients, all middle-aged women, who 
showed gangrenous stomatitis and pharyngeal lesions associated witl 


fever. There was a marked reduction in the 


number of circulating 
leukocytes with a relative increase in lymphocytes to as high as 100 pet 
ent, polymorphonuclear leukocytes being markedly decreased in number 
‘absent. The picture was one of profound sepsis, and, in all cases, 
leath occurred in a few days. The name, agranulocytic an 


granulocytosis, was given to the condition. Leon? 


atte! 

as a clinical entity soon after Schultz’ description app 
\lthough, as Hirsch * pointed out, similar cases hi 
Schwarz * in 1904, by Turk ® in 1907, 


and 
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wn the marrow of the sternal 
luded in this series 

Despite considerable clinical and pathologic variation 
ere are features in the reported cases which are suffice 


description. The 


women, usually in middle age. The 
Fever 
Jaundice was 


»y Kasthin. Other 
ire throat, malaise, chills and dysphagia 


frequent to warrant 


majority of 
een 


mmetimes occurs after previous illness is early and 


constant 


profound prostration is common present in 58 pet 
nt of the cases collected | prominent symptoms are 


The course of tl 
usually acute, death occurring in the great majority o 


le disease 1s 
I cases in trom tout 


eight 


ght days, although a few patients have survived for f 
six weeks. Necrotic or 


rom tour to 
ulcerative processes I | 
onstantly in various parts of the oral cavity 


3 
nave been observed almost 


occasionally lower in the 
vastro-intestinal tract (the esophagus, stomach, duodenum, ileum, color 


nus and rectum), in the cervix and vagina or on the cutaneous surfaces 
(Cutaneous and visceral hemorrhages have been encountere¢ 
f t 


1. In most 
he recorded instances, the blood platelets have been normal in nun 


er 


The spleen and liver have occasionally been found to be enlarge 
\t autopsy Ivmphoid collections have been observed 


“din both organs, and 
endotheliosis in the spleen. 


\ variety of organisms have been recovered from the or: 
cluding Klebs-Loffler bacilli, Vincent's spirochetes and fusiform bac 
pneumococei, Bacillus pyocyaneus and 
Hfemolvtic streptococci, staphylococci, B 
icci and Streptococcus 


hi 
streptococci of various tyy 


\ cs 
ocyaneus, B. colt, pneumo- 
) have been recovered fron 


majority of instances cultures 
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us viridans (Cannon 14 
the blood, although in the great 


blood remained sterile. 


of the 
The pathologic observations summarized 

analysis of the autopsies reported : 

The lungs in many instances | 
umonia, with little 1f any evidence « 


) effusion 


ith and subpleural petechia 
rhe liver |} 


has sometimes been 


al d 


} . 1 : 
ocytic collections 


found in 


little 


he heart has 


hemorrhages, 





Lhe blood picture is striking. In practically all stances, there 


1S 
i 


a marked absolute reduction in leuko ytes, the lowest count recorded 


li 


absent or constitute less than 6 per cent of the white cells 


instance, however, 


22 ‘en 1orphonuclears are noted 


per cubic millimeter. Polymorphonuclear leukocytes eithet 


Che lymphocytes are always relati ncre , sometimes up to 100 


per cent. In the case reported by ren ‘gast, the leukocyte count was 


10,000 per cubic millimeter, with 90 per cent small, and 10 per cent lar 
lymphocytes. Endothelial cells, premature lymphoid f 
sionally eosinophils—in one case 12 pe 

lymphocyte, however, is 


views hi 


\ \ > 








Lhe 


Another incision did not yield 
hemostat was without result 
On January 31, the patient was admitted to the Hospital of University of 


Pennsylvania At that time, she was having frequent chills was slight] 


irrational. The pulse rate ranged from to 130 and the temperature from 101 t 

104 F. Examination of the blood showed 600 leukocytes with lymphocytes 100 
a ym] 3 

per cent and hemoglobin 82 per cent At the time of admission, there was marked 


swelling of the left half of the soft palate with a distinct soft elevation posterior to 


the last molar tooth \ slough, about 2 cm. in diameter, occupied the center of 


the swollen area with a sinus about 1 cm. in depth at its lateral inferior aspect 


\ smear from the throat showed a large number of Vincent's 
micrococect and diplococci, but no Klebs-Loeffler bacilli. 7 
in consultation by Dr. O. H. P. Pepper, who advised the intravenous administratio1 


of neoarsphenamine, including local applications to the throat, 


organisms, a few 


patient was see 


and blood transfusior 

Treatment and Course \fter the administration of 0.3 Gm. of neoarsphenamin« 
intravenously, the patient vomited and the temperature rose to 104 F. On the 
following day the swelling and induration in the neck were less marked. There 


were a number of erythematous blotches over the entire body which increased 


rapidly in size during the day and in the afternoon showed punctate suppurative 


areas in their centers. Five hundred cubic centimeters of citrated blood was 
administered followed by a second injection of 0.3 Gm. of neoarsphenamine. A 


blood culture taken on admission showed an abundant growth of type III pneu 


mococecus. Organisms which were similar morphologically were seen in smears 


made from the skin lesions 


The abundant recovery of organisms of this sort from the blood stream would 
seem of great importance in indicating that a ge 


neral pneumococcic septicemia was 
the major factor operative in producing the clinical picture, including the granulo 


cytic leukopenia. The occurrence of other organisms in the blood stream in other 
at the chronological 


lationship between the invasion of the throat by the Vincent’s organisms and of 


cases is, of course, of equal significance. It is unfortunate th 


stream by the pneumococci cannot be established 


leukocyte count on February 1 showed 500 per cubic millimeter with 100 
ymphocytes. The abdomen remained slightly 

not palpable. Pneumococcus antibody solutio given 
intervals of six hour The condition of 


Jeath occurred on February 2 
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completely absent The basement membrane still persisted as 
irregularly thicken hyaline band Phe ubjacent membrana propria wa 
extremely lematou The component elastic and collagenous fibrils were largel 


broken Their remnants appeared as eosin-staining, coarse granules or short rod 


enmeshed by delicate fibrin nets. There was a conspicuous absence of exudative 


cells; only in the deeper portions, adjoining the mucous glands, were foun 
occasional minute collections of plasma cells and lymphocytes and rarely a larg: 


clasmatocyte. Leukocytes were not present. The capillaries were inconspicuou 


\bout one halt of the arterioles and venules were frankly necrotic. The mucou 


glands showed various degenerative changes ranging from cellular swelling 
through excessive granularity and vacuolization, to frank necrosis. The cartilag 
and the peritracheal areolar tissues were normal 

Section was made through an ulcerated area on the posterior portion of the 


Ihe surface epithelium was completely destroyed \ll 


+) t; 





showing necrosis th f an artery, with subintimal 


ving beneath the eroded surtace was necrotic, and consisted of barely re cognizable 


fragmented muscle cells and connective tissue fibers. The structureless mass had 
1 loose texture It was permeated by a broken, rather granular mass of fibrin 1 
which were embedded degenerated plasma cells and lymphocytes. In a_ few 
patches there were fairly well preserved but loosely arranged collections of lymphoid 
tissue. The various glands of the deeper portions of the tongue were partly or 
completely necrotic. The vessels had necrotic walls. The tissue adjoining the 
necrotic area was moderately edematous, but otherwise unchanged. As _ in_ the 
sections already described, there was a conspicuous absence of leukocytes. 

Examination of the right tonsil and peritonsillar tissues (including several lympl 


nodes) revealed that large areas of the tonsil and the peritonsillar tissue had be 





mpletely 

nsisted of a 

he non-necrotic portions of the ton and peritonsill 1 were « 
matous, and permeated ith 4 hich 1 ny places appeared 


nonfibrillar form 1e lymph sinu contained great numbers 
polyhedral reticular cell Similar elen occurred in the 
lematous peritonsillar tissues Phet re, addition, moderate numbers 
a cells, and in the adenoid tissue, occasional onont ar giant cells euk 
were not found. Many vessels had necroti all ral groups 
r were swollen or hyalinized, 
ytoplasm. Between such degenerating muscle 
I] 


S al 


unbers of monocytes, plasma ce 


lls had undergone degeneration 


necroti 


In the lung, there were a number o | 
to several millimeters in diameter, in which the 
partly fused erythrocytes, or blocked by a dense fibrin 
enerally absent, but occasional large mononuclear elements we 


lveolar walls and the walls of the arterioles and venules « 


itches were usually frankly necrotic 


Microscopic examination of tissue from the heart 
hanges 

The capsule and trabeculae of t 
he pulp were difficult to distinguish 


icked with erythrocytes. The endothe 
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CONCEPTION 
A DISEASE ENTITY 
which assumes the condition 
some respects attractive, certain obj ctions 
more important of which are as follows: 
Marked leukopenia, with decrease or disappearance of 
J] known to occur occasionally in severe infections of different 


ly, overwhelming sepsis and lobar pneumonia. Leukopenia 


without a disproportionate reduction of granulocytes is common in a 
number of infections. Hence, leukopenia with granulocytopenia alone in 


‘ess cannot be made a basis for a separate classification 
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\ reduction of the lymphocytes is considered by 


as prognostically unfavorable; an increase augurs well 


ipal theories concerning the mechanism of leukopenia” have beet 


(1) that leukopenia is due to actual destruction of circulat 


progenitors in the leukopoietic centers, and (2) that 
sifting out or accumulation of large numbers of leukocyte 


beds, thus reducing the leukocyte content of the circulating 


| experimental evidence can be found to support both views, and it 
possible at both types of mechanism are operative in many cases. Evidence 
damage to bone marrow has often been demonstrated in severe infections,” ane 
such instances reduction of neutrophils might reasonably be expected. Wells 


de careful leukocyte counts in different areas during a period of leukopeni 


llowing bacteri ions. Organisms were found in the liver and spleen soo 
injection, aml in these organs a leukocytosis occurred which was synchronous 

a leukopenia of the peripheral circulating blood. The general leukocytos 
hich followed was assumed to result from the outpouring of leukocytes fro 
marrow centers to replace those drawn from the circulating blood. If a steady 
gressive drop in the number of leukocytes occurs, leukocytic destruction must 


taking place 


2. As Mouzon** pointed out, the multiplicity and variety of the 
necrotic foci speak against specificity of the angina. Furthermore 
necrotic anginas occur in aplastic anemia, primary pernicious anemia, 
acute leukemias, hemorrhagic purpura, arsenic poisoning, in patients 
cachectic from chronic disease or malnutrition, and in staphylococcic 01 
streptococcic septicemias. Similar processes often occur unassociated 
with other disease and without leukopenia. Some advocates of the 
specificity. of “agranulocytosis” (Friedemann*') believe the blood 
picture to follow the reaction of the hematopoietic system to a specific 
amvgdalo-pharvngeal infection. \s Mouzon observes, however, the 
necrotic angina often appears after the onset of the infection. 

3. Epidemicity of the condition has not been reported 

+. Although most of the cases reported at first occurred in middle 
aged women and this was considered an added argument for specificity 
numerous cases have since been reported in males, and the age groups 


have shown a wide variation. 


The Clinical Significance 

ial Reference to Acute Inf 

and Jacob, quoted by Drinker, C. K 
2:560, 1920 


I The Bone Marrow in Acute Infections, Med. Klin. 17:1238 


Wells, C. W ukopenia and Leukocytosis, J. Infect. Dis. 20:219, 1 
riedemann : granulocytic Angina, Med. Klin. 19:1357, 1923 
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5. A variety of organisms has been recovered f the blood strean 
nd local (oral) lesions; 1n many instances pathogenic organisms have 
tt been found. Thus a constant etiologic agent has not been established 
6. \side from the practically constant oropharyngeal lesions, the 
visceral changes reported are not consistent, and in some instances sig 
ificant organic lesions have not been found 
7. Satisfactory experimental reproduction of the condition wit! 
material from affected patients has not been accomplished 
In view of these facts it does not seem justifiable to classify this 
condition as a distinct or specific pathologic entity, and the burden ot 


root would appear to rest on those who consider it as such In the 


light of present knowledge, or lack of knowledge, concerning any specific 
etiology, it does not seem reasonable to regard so-called agranulocytosis 
is anything more specific than a type of reaction on the part of the 
leukopoietic system, or that portion of it concerned with the production 
tf granular leukocytes, to an infection so overwhelming as to destroy 
the neutrophils and paralyze their centers of production. We would 
subnut the aforementioned reasons in support of this view. 


The use of the terms “agranulocytosis” and “‘agranulocytic angina” 
we regard as particularly unfortunate. Such terms imply a specificity 
which not only remains unproved, but appears unlikely. Furthermore, 
the suffix “osis” is not applicable in reference to a disease or morbid 
process affecting the nongranular leukocytes, as the term “agranulocy 
tosis” would imply. For the present at least, the use of a descriptive 
term, such as “sepsis with granulocytopenia,” or “agranulocytic infec 


tion,” as suggested by David ** and Feer,** would appear more desirabl 


CONCLUSIONS 

The available evidence does not justify a conception of so-called 
granulocytosis or agranulocytic angina as a specific disease entity. On 
the contrary, the known facts concerning the reported cases would indi 
cate that the picture produced is the result of a nonspecific reaction to 
in infection of unusual absolute or relative virulence, and that a variety 
of infecting organisms may possibly play a part in its production 

The continued use of the terms “agranulocytosis” and “agranulocyti 
ingina’” seems undesirable in view of their implication of specificity 
Substitution of a more general descriptive term, such as “sepsis with 
granulocytopenia” or “agranulocytic infection,” is suggested 

52. David, W \granulocytosis, Med. Klin. 20:1614, 1924 

53. Feer, W.: A Contribution to the Questi 

Wehnschr. 56:551, 1926 
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actually determines the direction the deflection will take, but the 
temporal and quantitative relations of the excitation to the poles of th 
galvanometer. If an excitation begins simultaneously at both ends o 
a muscle strip connected to the poles of a galvanometer, developing at 
equal amount of potential difference at both points, there will be nm 
effect on the instrument, and if one precedes the other by a small inter 
val the principal deflection of the curve is in one direction, and reversing 
the precedence in excitation order causes the primary deflection oj 
the curve to take the other direction. On the other hand, simultaneou 
excitation at both ends of a strip, when the potential developed at on 
end outweighs that in the other end, causes the deflection to follow the 


excitation which is associated with the greater volume of negative potet 


ya 





Ir 


and III represent the points of the lead according 


electrical axis of the heart 


difference. It follows that an excitation within the heart may be 


moving in the opposite direction to that suggested by the direction of the 


il 


principal deflection of the string. This has actually been demonstrated 


by Craib The doublet hypothesis > can explain discordance as it 1s 
observed clinically by assuming that alterations in the form or directiot1 
of the curve taken with the usual deviations, 7, // and ///, may be the 


re in the relation between the points of the leading and 


is (the line along which the potential is developed), the 


direction of the leading being unchanged. Thus, in figure 1, 


from which the leads are taken are represented as /, // and /// 


difference of potential 1s developed along the line -!/, in that directiot 


. first reterence ) 





OTTO—DISCORDANT EL! k {RDI RAM 551 


though the accepted conception indicates that concordant curves would 


1 


present, if it 1s assumed that the closest electrical proximity of the 


electrodes /] and J//] happens to be at points //’ and 4B’, conditions exist 


the appearance of discordance, since in derivation /// the curve 
will have an initial deflection which has a downward direction. ‘This 
explanation, however, requires a double assumption: that the curve 

ainly represents the electrical events which have occurred along the 
ne of the leading, which 1s in keeping with the facts, and secondly, that 
he events of excitation within the heart are simple, which is less so 

When the question is simplified by omitting the implications of the 

ublet hypothesis, and the assumption is held that the electrical relation 

the electrodes of the lead is to the ends of the electrical axis, dis 
ordance may be caused in two days—an altered position of the heart 
with reference to the electrodes or an alteration of the excitation within 
the ventricles. 

In the experimental observations on the subject, no disagreement 
exists between the observations made on animals and on man with 
regard to the appearance of concordant or discordant electrocardio 
grams, except in the case of bundle branch block.* Normal elec 
trocardiograms obtained from man and animals with the usual method 

leading present corcordant curves, and the discordant curves 
btained in man, i. e., the curves of preponderance or axis deviation, are 
luplicated in normal hearts by shifting the position of the heart within 
the thorax in the experimental animal * or the equivalent shifting of the 
position of the electrodes for the leading in man,° and, therefore, are 
due to a shift in the position of the heart with reference to the leads 
used in taking the curve.® In the case of right bundle branch block, a 
liscrepancy is present. The curves in this condition in man are mostly 
iscordant, with the initial deflection downwardly directed in the axial 
lead, whereas concordant curves are commonest in the experimental 
nimal. Since there are only two cases recorded with evidence for the 

ation of the point of injury.’ the anatomic con 
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iche s 
bundle was the sole intact 
deflection was upright in b 
left bundle was the only functionin 
1e axial lead and downwardly direct 
s to the apex (Spitzernfasern , the rever 
observed that section of the anterior division of 


ie bundle ten produce an increase of S in the 


whereas section I 1 ‘rior division had the opposite 


action. Thev c 
1 the excitation from 


apex from the 


se "7 ] . 
‘elation of the observations to 


The latter 
posterior papillary 


animal. 





[wentv-eight experiments were made o1 
ect of section of the three subdivisions « 
ctrocardiogram of the axial and transverse 
rom those employed by Rothberger and Winterberg only in that the 
| lead was right fore-leg to left hind-leg instead of anus to esophagus, 
nd the transverse lead was carefully placed at the perpendicular to the 


ial lead. The results were like those of thberger and Winterberg ; 


section of the posterior or cdesce ing adivisiol f the left 
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2.—Electrocardiograms otf 
ansverse lead; B, axial lead; 
of the left branch of the bundl 


B’, at 


rmal ORS time persists. A’, 


not infrequently caused » main deflection to become down- 
] inted with an increace in tt 


ardly directed in the transverse lead, associate 


axial lead 1 : and 





the left bundle, exactly the reverse, 1.e., it caused a negatiy 
axial lead and an increase in the height of R in the transvers 
we section of these divisions of the left bundle in tl 

right branch block caused concordant curves associate 

branch block to become discordant When the posterior 


division was cut, the axial lead caused the discordance ; 1t became upright, 


and when the anterior division of the left | 


ranch was cut, the transvers« 
lead did so (figs. 2 and 3). 
view of the precise conditions which determine the appearance: 


‘ordance in the group of experimental animals with concordant 


curves in right branch block, it would not be unreasonable t 
imagine that discordance in the curve of branch block in = mat 


origin in ‘ presence of an injury to the His bundle whi 


time 


7b 
bundle ; 


branch block 


P 
posterior division 


involves the right branch completely (since complete involvement of 
one branch is necessary for the appearance of a significantly prolonged 
ORS time) and the left branch incompletely, the nature of 
cordance depending on the portion [ 
involved; when the anterior division is involved, 


initial deflection in 





GOrFro 


branch block in the experimental animal may be con 
rdant curves by an alteration in the position of the heart 
se when the conduction is entirely normal 


In the normal heart, the excitation travels to the myocar 


threefold pathway. The areas of the heart muscle first receiving the 


xcitation differ in their position with regard to the points of the lead 


and the electrical proximity they bear to the electrode 

iated with the negative pole of the instrument, which are the fact 

which will determine the direction taken by the deflection 
\s the principal deflection is normally upright in both axial and 
ransverse leads, the direction of potential difference is from above down 
ind right to left. The same holds true if the left bundle is cut, since the 
onecordance remains; but when the right bundle is severed, the direction 
f potential difference is from below up and left to right, since the con 
ordance is reversed. If the posterior division of the left bundle is now 
severed, the axial lead becomes upright; after section of the anterior 
livision of the left bundle, on the other hand, the transverse lead becomes 
upright. It may be inferred, therefore, that the posterior division of the 
left bundle causes the direction of the potential difference to be from 
below up, whereas the anterior division las the reverse effect. Since the 
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right bundle is a single strand with an influence on the electrocardio 
eram of the dog which is readily discerned, and the main features of 
+1 
! 


i anatomic arrangement of the bundle of His in man and the dog are 


alike,!® the use of leads from the chest may enable one, bv eliminating 


ee ee 


the other causes for discordance, to apply to diagnosis by the electrocar 
diograph the difference which is due to the branching of the left division 
of the bundle. 
SUMMARY 

Discordance in the electrocardiogram when bundle branch’ block 
occurs in man is due to causes which may be physical or physiologic 
[he former is represented by an altered relation between the points 
of the lead and the ends of the electrical axis in the manner suggested 
by the doublet hypothesis or alteration of the position of the heart 
with reference to the points of the leading, the latter, by the influence 


the two main divisions of the left branch of the His bundle on the 
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form of the electrocardiogram 








OPIUM ADDI 


AND RESPIRATI 


LIGHT, 


EDWARD PORRANCI 


have been accumulated from th 
study of a number of opium addicts for the purpose of determining 
whether prolonged addiction to the drug or its derivatives has brought 
about any detectable changes in the behavior of the circulatory systen 
We have studied the heart and circulation not only while the addict was 

bed but when he was subjected to a standardized physica 

a basis for comparison, similar tests were conducted ot 


trained and untrained persons not addicted 


to opium. This paper als 
includes an electrocardiographic study as well as orthodiagrammatt 
measurements of addicts while morphine was being administered. It 


also contains ie effects of the injection of 


series of 


EXPERIMENTAL PROCEDURI 

\ll the experiments and measurements were perf 
morning, usually between 9 and 12. The addicts were 
breakfast when studies were to be 
were receiving morphine at regular int 
between 6 and 28 grains (0.4 and 1.82 
their needs. 

‘he basal pulse rates, blood pressures 


] 1 


after the subjects had been reclini 
1 the blood pressure are the average 
accurately taken in a period of five minutes 
for the pulse and respiration rates are the averas [ 
ive minute count. The figures obtained while 
ing were always made following those obtained 


~ 


while he 


Following this period, he was asked to stand quietly in 


for publication, Dec. 27, 


otic Wards of the 
research were defray 


T1 1 ' 
ihe research was carried out under 
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riod o 


ri 
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the electrocardiographic work in the Philadelphia General 
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allowed to move except 
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par 
pal 
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tially 


He 


determinations of 


Was 


f five minutes as well as a continuous count of the pulse rate 
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figures were then averaged. 


Phe 


pine were made for us by Dr. Thomas 


nine ade 


thout brea 


me 


mathletes were made up largely of interns from the Philadelp 


1 


1 


utes before records were made. Following the taking of the 


Ty 


gardless of the group, abstained from breakfast 


te 


ise, he lay down at once on the bed, 


this 


licts 


kfast 


and 


rest peri id, each 


ur minutes for the 


electrocardi Tal yhic 


selected fo 


rest¢ 


] 


pine sulphate hypodermica 


next 


1 1 
records be 


Hospital 


r these tests sent to this department 


‘din a chair for from fifteen to thirty 


addict was given Jy, gri 
lly, and records 


hour and a halt 


Che staircase climbing test was carried out on addicts and nonaddicts ; 


rt 
t 


11 


ae | 


all 


climbing the fifty-four steps was arduous, because the time 


} 


Ss 


1 
oor 


of the 


1 


ral Hospital as well as of the 


problem. 


] 


111e, 


\ll subjects on whom the staircase climbing test 


latter 


+ 


were athletes in 


teams of the 


active training, members oi the 


University of Pennsylvania. ‘The 


hia 


members of the staff investigating 


None of the group of nonathletes was engaged in any 


1 of systematic exercise, and a 


were le idit va S¢ den 


1] 
Lk 


was carried out, 


and reclined in bed 


thirty minutes before the basal blood pressure, and pulse and 


espiration rates were determined during 


hen walked slowly down the two flights of stairs. 


a five minute period. They 


They were allowed 


t on the lower step for five minutes to rest preliminary to their 


ib. At t 


he end of 


this 


each taking two steps at a time. 


five minute rest period, the climb was 


mmediately begun, the subject being paced by one of the observers, 


A stop watch was used so that the 


h of time required to travel up the stairs was practically the sam« 


at a time. 


| cases, varying from eighteen to twenty-one seconds. 


hort that the subject was required to run at 


respiration rates were determined. 


he pulse and respiration rates was taken. 


The task 


Was SO 


top speed, taking two 
As soon as the subject arrived at the top of the stair 


] 


and blood pressure, pulse and 


Determinations of blood pressure 


were made continuously for five minutes, while a continuous record of 


The first determinations of 


1 pressure, pulse and respiration rates are recorded separately in 


he tables and charts. 


r each minute, a 


nN 


Following this, the blood pressures were averaged 


1 the respiration and pulse rat 
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es given per minute 
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RESULTS 


1 are summarized the figures for the blood pressures at 
f a group of addicts, both while they were reclining an 
ile they were standing, together with the respiration rate while the 


were reclining. Of the fifty patients whose pulse rate was studied whilk 
they were reclining, fifteen showed a rate between 50 and 60 a minut 


twenty-four between 60 and 70, eight between 7O and SO and _ three 
between 8O and 85. The individual pulse rates taken while the patients 
were stand were: 1 case, below 60, four cases between 60 and 70, 


thirteen cases between 70 and 80, six cases between 8O and 90, five cases 
between 90 and 100 and one case at 112. 

The range of systolic pressures while the forty subjects studied 
were reclining showed only one pressure below 100 mm., 


namely 
9S mm 


In nine cases the pressures were between 100 and 110, 11 


ifteen cases between 110 and 120, 1n twelve cases between 120 and 


130 and in three cases between 1, lic pressures 


Systo 


obtained in twentv-e1 


eht addicts while standing were distributed as 


follows: in one case, between 80 and 90; in three cases, between 90 and 


100; in sixteen cases, between 100 and 110; in 


three cases, 


in four cases, between 120 and 


140. The determination of th | 
yyects studied resulted in tw etween 
60, sixteen between 60 and 70, sixteen between 70 and 80, 


between 8O and 90. Diastolic pressures taken while tl 


¢ were: between 60 and 70 in tive cases; between 


standi 
fteen cases, and between SO and 90 in ten cases. 

the forty addicts in whom the respiratory rate was 

thev were reclining, the rate of six fell between 10 and 


; 


of thirtv between 15 and 20 and of fourteen between 
- minute. 
irae hee ot = § the electrocardiocraphic 
2 contains a summary of the electrocardiographi 
addicts together with the effects of the administration of }. 
) of atropine sulphate. The average pulse rate of these addicts 


. per minute, and the average P-R interval. 0.157 second. Bot! 


t 





ORRANCI 
ular and ventricular complexes were 1 
(of the nine cases studied, the P-I 
IX second; in three cases 0.16 second; in 
ree cases 0.14 second, and in one case 0.13 second 


crease of the P-R interval due to the effects of the atropine sulphate 


OPN APG NLE RESTA EN IN 8 Ue 


vas 0.26 second, the individual results being: in one case, a decrease of 
O05 second; in two cases, 0.04 second: in two cases, 0.02 second, and 


1 
} 


two cases, 0.01 second. The percentage increase in the rate after 


& 
; 
, 


Sie 


e administration of atropine, while averaging 


tributed as follows: in one case it increased to 21 per cent, 


RAGE ne 


1 


ses between 30 and 40 per cent, and in four cases between 


~ 239 


— 


60 per cent. The time of the greatest effect of the atropine su 
the P-R interval averaged fourteen and a half minutes. ( 
lividual cases, one showed the greatest effect in seven minutes, 
es in nine and a half minutes, two cases in twelve minutes, 
rest distributed as follows, namely, fourteen minutes, twentv-two 
nutes and thirty-six minutes, respectively. 
Figure | is a typical tracing obtained from an addict, a man, aged 26, 


ho received 12 grains (0.78 Gm.) of morphine sulphate every twenty 





four hours. His history of addiction extends over a period of eig! 
vears, during which time he claimed to have used as much as 25 grain 
(1.6 Gm.) of morphine a day. 

Tables 3 to 6 inclusive contain the summaries of the response of th 
blood pressure, heart and respiratory rate to staircase climbing in 
group of twenty-two addicts compared to these results for elever 
athletes and ten nonathletes. Comparison of the average pulse rate 
reaction in the groups shows that the initial increase in the rate of th 
addicts was 12 beats more than the rate of the athletes, and 11 more 


than that of the nonathletes. At the end of the five minute observation 


Fig. 1—Electrocardiographic tracing obtained from a male opium addict, wh 
\ 


has used morphine for eight years. The daily dose in the ward was 12 grai 


(0.78 Gm.) of morphine sulphate. 


period, the addicts’ average rate was still 11 beats above the basal level, 
that of the nonathletes 12 beats and that of the athletes only one beat 
above their individual basal levels. 

The initial increase in systolic pressure was greatest in the athletes, 
namely, 45 mm.; it was 33 mm. in the nonathletes and 29 mm. in the 


addicts. At the end of five minutes, all three groups showed an averag' 


of 4 mm. above the basal systolic pressure. A comparison of th 


results of the determinations of the diastolic pressures showed at 


initial fall of 10 mm. in the addicts, 22 mm. in the nonaddicts and 10 mm 
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BLE 4.—A Comparison of the Systolic Pressure Response to Staircase Climbing 





in Human Addicts During the Administration of Morphine 


and in Athletes and Nonathletes 
















First First Second Third Fourth Fifth 
Basal Reading Minute Minute Minute Minute Minute ; 
licts (22 tests) 
Highest.... 176 180 164 151 138 131 
Lowest 106 110 106 106 102 as 
Average.... 146 141 132 1 










thletes (11 tests) 







Highest... 138 178 180 165 148 139 132 
Lowest.... 100 138 140 12 116 111 11] 
Average 160 145 132 126 123 ' 









Nonathletes (10 tests) 
Highest.. 135 168 178 160 151 139 
Lowest... 108 126 130 125 122 119 


150 


134 












\verage. 













[aBLE 5.—A Comparison of the Diastolic Pressure Response to Staircase Climb- 


ing of Human Addicts During the Administration of Morphine 





and of Athletes and Nonathletes 









First First Second Third Fourth Fifth 
Basal Reading Minute Minute Minute Minute Minute 






Addicts (22 tests) 





Highest... 82 80 80 80 79 83 81 
Lowest... 52 38 52 44 51 53 G 







Average... 70 60 63 64 64 64 O4 
(thletes (11 tests) 

Highest... 77 80 70 82 78 78 75 
Lowest..... b4 28 40 42 30 30 10 
Average.. 5 








Ne 








nathletes (9 tests) 
Highest.... 91 74 78 73 7 79 77 
Lowest : 60 I) 60 38 55 3 4 
\verage 











6.—A Comparison of the Response of Respiration to Staircase Climbing 
in Human Addicts During the Administration of Morphine 
and in Athletes and 










Nonathletes a 












First Second Third Fourth 
Basal Minute Minute Minute Minute Minute 






idiets (22 tests) 
Highest.... 19 23 24 22 1) 21 
Lowest.... 12 17 14 11 11 13 











Average... 16 








etes (11 tests) 
Highest... pe 4 7 27 27 2 25 
Lowest... 10 14 11 11 1 
Average 5 







Nonathletes (9 tests) 






Highest.... 22 0 27 26 22 m2 
Lowest.... 11 19 16 15 3 l 
Average... : 19 





PULSE RATE 


RESPIRATIONS 














BASAL head / 2 4 5 


3 
READING MIN. MIN. MIN. MIN. MIN. 


Fig. 2—Average changes in pulse and respiration rates in a group of huma: 
addicts receiving morphine, nonaddicts and athletes, following the staircase climt 
ing test. In this and fig. 3, the solid line indicates addicts; the broken line, nor 
addicts, and the dash and dot line, athletes. 





SYSTOLIC PRESSURE 


DIASTOLIC PRESSURE 














BASAL hte / 2 3 4 5 
READING MIN. MIN. MIN. MIN. MIN. 


Fig. 3.—Average changes in systolic and diastolic blood pressure in a grout 
of human addicts receiving morphine, nonaddicts and athletes, following the stair 


case climbing test. 
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perio i, 


the athletes. At the end of the five minute rest 


ressure of the athlete was still 5 mm. below the basal pressure for the 


hlete, 4 mm. above for the nonathlete and 6 mm. below for the addi 
rhe changes in the respiratory rate showed an initial increase 
} respirations per minute in the athlete, 7 in the nonathlete and 5 in the 
ddict. Five minutes later, the average rate of the athletes was again 
ormal, while those of the nonathlete and the addict were still one above 
The orthodiagrammatic measurements made of the heart of eight 


different addicts resulted in a range of the rat f the transverse 
diameters of the heart to the chest of from 38.2 50 per cent. Of 
he eight cases in table 7, the ratios in four were within the normal 


range of Danzer,’ namely, from 45 to 50 per cent. In three the 


ell between 45 and 40 per cent and in one it was 38.2 per cent 


Veasurements of the Heart Obtained from Orth 
- 


During the Administration of Morphine 


Transverse Transvers¢ Ratio of 
Diameters Diameters lrransverse 
of Heart, of Chest, Diameters, 

Case Number Cm Cm per Cent 

6-32 11 3 10.6 


26-34 2.9 
26-21. 
96-35. 
26-31. 
26-30. 


26-39. 





G29. 


Average..... 


cases showed a diameter of the aortic arch of less than 6 cm., ranging 


from 4.1 to 5.6 cm., with an average of 4.8 cm 


COMMENT AND LITERATURE 
A careful study of the data presented in this paper does not reveal 
iny obvious deviation from the normal of the heart and circulation 
in human opium addicts during the administration of morphine sulphate 
to prevent withdrawal symptoms. The literature covering this subject 
human addicts is limited to general statements regarding the 
circulation. 
evinstein,? one of the earliest writers on opium addiction in man, 
isserted that addicts frequently suffered with dyspnea and palpitation 
the heart. He described the pulse as often being small and rather 


ard. Jouet * mentioned frequency of palpitation and precordial pain 


1. Danzer, C. Saul: The Cardiothoracic Ratio: An Index of Cardiac Enlarge 
ent, Am. J. M. Sc. 157:513 (April) 1919 
2. Levinstein, Edward: Die Morphiumsucht, trans. by Charles Harrer, 187% 


1 


3. Jouet, D.: Etude sur le morphinisme chronique, Thése de Paris, 1883 
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and Schwenninger ° claimed the presence of fatty degeneration « 
heart, but Allbutt ° did not believe this, because of evidence obtain 
at clinical examination or at autopsy. At an autopsy performed on 
opium addict thirteen days after withdrawal of the drug, Ball? foun 
slight myocardial degeneration but not sufficient to cause death. Pettey 
believed in the presence of defective heart action, while Church an 
Peterson * included cardiac weakness, intermittence and bradycardi 
among the symptoms of opium addiction. Lambert ?° called attenti: 
to the slow pulse of the morphinist and stated that in the later stages 
there was a fall in arterial tension and enfeeblement of the heart 
De Fursac and Rosanoff '' claimed not only the occurrence of circulatory 
atony and weak cardiac impulse, but also of transient edemas in addicts 
Sollman '?* and Anders and Musser '* mentioned the frequent presence 
of cardialgia. Bishop '* also called attention to the slow pulse of the 
morphinist. Sandoz *® reported that addicts often complained of palpi 
tation of the heart with rapid and irregular pulse accompanied wit! 
fainting spells. Legewie *® studied the behavior in a case of morphine 
addiction from its inception to death. Despite attacks of delirium and 
motor excitations which could be relieved by additional amounts of 
morphine, at no time did the patient show any weakness of the circu 
latory system. 


4. Bell, F. M.: Morphinism and Morphinomania, New York M. J. 93:68\ 


1911. 

5. Schwenninger, Ernst: Gesammelte Arbeiten, Berlin, 1886, vol. 1, chapter 4, 
pp. 143-151. 

6. Allbutt, T. C.: A System of Medicine, London, The Macmillan Compatr 
1908, vol. 2, part 1. 

Ball, B.: Des lésions de la morphinomanie, et de la présence de la mor 
les viscéres, Encéphale, 1887. 

8. Pettey, G. E.: Narcotic Drug Diseases and Allied Ailments, Philadelpl 

A. Davis and Co., 1913. 

9, Church, A., and Peterson, F.: Nervous and Mental Diseases, ed. 8, Phila 
delphia, W. B. Saunders Company, 1914, pp. 930 

10. Lambert, A., in Osler and McCrae: Modern Medicine, Philadelphia, Lea 
& Febiger, 1914, vol. 2, chapter 23, pp. 396 

11. De Fursac, Rogues J., and Rosanoff, A. J.: Manual of Psychiatry, New 
York, John Wiley & Sons, 1916. 

12. Sollman, Torald: Manual of Pharmacology, Philadelphia, W. B. Saundet 
Company, 1917, pp. 

13. Anders, J. M., and Musser, J. H.: Practice of Medicine, Philadelphia 
W. B. Saunders Company, 1920. 

14. Bishop, E. Morphinism and Its Treatment, J. A. M. A. 58:1499 
(May 18) 1912 

15. Sandoz, C. E.: Report on Morphinism to the Municipal Court of Bostor 
J. Crim. Law & Criminol. 13:1 (May) 1922. 

16. Legewie, B.: Delirium bei Morphinismus: Zugleich ein Beitrag zur Frag: 
der Morphingewohnung, Ztschr. f. d. ges. Neurol. u. Psychiat. 89:558, 1924. 
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In a series of 96 patients in whom the behavior of the circulation 
vas studied, not one complained of attacks of cardialgia. The history 

the presence of palpitation was sometimes elicited when the addict 
was certain that he was not using sufficient quantities of the drug to 
prevent withdrawal symptoms. Two of the 96 cases showed occasional 
extrasystoles; otherwise, irregularity of the pulse was never encoun 
tered. Normal figures for the basal pulse rate, blood pressure and 
respirations vary, as shown in the literature. All the figures that we 
obtained, however, lie well within the normal variations. The average 
systolic blood pressure in a large series of normal subjects reported by 
Fisher 77 was 123.2 mm., while in 2,000 normal patients Schneider '* 
found the systolic pressure, determined while the patient was reclining, 
to be 117.9 mm. Our average figure for the 40 addicts while reclining 
was 117 mm., identical with that of Schneider and 6 mm. below the 
average in Fischer’s cases, which may have included standing and 
sitting postures. Schneider's average for the pressure of the 2,000 nor- 
mal men while standing was 120.2 mm.; the average in our cases was 
108 mm. Schneider attributed the fall in the systolic pressures when 
the subjects changed from reclining to standing postures to disease, 
unhygienic living or excessive cigaret smoking. An analysis of our 
cases revealed that 75 per cent showed a fall in the pressure when the 
patients changed from the reclining to the standing postures. All of 
these subjects were excessive smokers and lived rather unhygienic lives ; 
however, this is true of practically all our addicts. 

A comparison of Schneider’s normal figures for the pulse rate 
while the patient is reclining, which he gives as 74.1, with those in our 
cases, which average 65 per minute, shows a slower rate for the addicts 
Guy,’® however, in studying 100 normal subjects in the London Hos- 
pital gives an average figure of 66.6 beats per minute while the patient 
was reclining. Seventy per cent of the addicts we studied had a basal 


pulse rate below 70 per minute while reclining; this slightly slower 


than normal rate of the heart is in agreement with the figures of 


Lambert *° and Bishop ** for the pulse rate of morphine addicts and 


is suggestive of van Egmond’s ?° theory that sensitiveness of the vagus 
17. Fisher, J. W., quoted by Norris, G. W., and Bazett, H. C ood Pres 
Philadelphia, Lea and Febiger, 1927, p. 127. 
18. Schneider, Edward C., and Truesdell, Dorothy: Am. J. Physiol. 61:429 
\ug.) 1922, 
19. Guy: Guy’s Hosp. Rep. 4:63, 1839; Encyclopaedia of Anatomy and Physi 
gy, 1852, vol. 4, p. 186. 
20. Van Egmond, A. A. J.: Ueber die Wirkung des Morphins auf das Herz 
ugleich ein Beitrag zur Frage der Morphingewohnung), Arch. f. exper. path 


Pharmakol. 65:197, 1911. 
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center to morphine is not lost. Schneider's average normal for the 
pulse rate while the patient is standing is 91.9. beats per minute; Guy’s 
average normal is 78.9 beats per minute, while our average figure is 
79 beats per minute. Our figures are therefore identical with those 
of Guy, but considerably lower than those of Schneider. 

The average respiration rate of 18 per minute in the forty cases 
shows the striking absence of the pharmacologic action of morphine 
on respiration in addicts. There was no correlation between the 
amounts of the drug administered to these addicts and the individual 
variations in respirations. 

The electrocardiographic tracings were analyzed and did not show 
fundamental differences from those obtained in a series of normal sub- 
jects in this hospital or from those published by Lewis.** In a study 
of the determination of the average P-R interval in normal patients, 
Lewis and Gilder stated that it is usually between 0.13 and 0.16 
seconds. Our average figure for nine cases is 0.157 second, this figure 
being placed near their upper limits. Three of the nine cases showed 
P-R intervals above the average of 0.157 second; in one case, the 
interval was 0.18 second and in two, 0.16 second. We have no data at 
hand for comparison of the action of atropine in normal persons, but 
these results are given here as the same experiments were performed, 
and will be reported in a later paper, on the same subjects after the 
drug had been withheld for a period of six days. 

Athletes were selected as one group for the study of the heart and 
circulation during the staircase climbing test with the object of obtain- 
ing a response which could be taken as representative of physical fitness 
for cardiac stress. Having obtained the reactions of the athletes, we 
had a basis for comparison with the addicts and untrained subjects. 
The response of the athletes was characterized by the greatest initial 
increase in systolic pressure, the least initial increase in pulse and 
respiration rate and the most rapid return to the normal figures. The 


response of the addicts compared favorably with that of the untrained 


nonaddicts in all respects except in the initial rise in pulse rate and 
blood pressure. The addicts met the strain of climbing the staircase 
with an increase in heart rate rather than with a rise in pressure. The 
readjustment to basal levels is carried out in the addict with as great 
rapidity as in the untrained nonaddict. The degree of perceptible 
dyspnea was far greater in the untrained normal subject than in the 
addict, who compared favorably with the athlete. 

The data obtained from the orthodiagrammatic measurements of the 
chest suggest, that the heart of the addict is slightly smaller than the 


21. Lewis, Thomas: The Mechanical and Graphic Registration of the Heart 


Beat, London, Shaw & Sons, 1920 
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verage, as in four of our cases the ratio fell below the lowest limit of 
he normal ratios of Danzer,’ namely, 45 per cent. Case 26-31, in 
which the ratio was 38.2 per cent, did not show the slightest evidence of 
tuberculosis, as 1s suggested in cases in which the ratio falls below 
{5 per cent. Neither did the other three cases present any evidence 

tuberculosis. The average diameter of the aortic arch does not 
suggest any widening in these cases. 


CONCLUSIONS 


\ study of the pulse rate and blood pressure while the subject 1s 
reclining and while he is standing, of the respiration, electrocardiograms 
and response to staircase climbing tests in a series of opium addicts, 
who were given morphine in sufficient quantities to prevent withdrawal 
symptoms, resulted in the failure to find marked deviation in the 
behavior of the circulation and respiration from that of normal persons. 

The average pulse rate in 70 per cent of our patients while reclining 
was slightly below the usual average figures given for normal persons. 

Orthodiagrammatic measurements showed a tendency for the heart 


of the addict to be smaller than the average heart in normal subjects. 








Book Reviews 


DISEASES OF THE GALL BLADDER AND BiLeE Ducts. By Evarts AMmBROsI 
GRAHAM, A.B., M.D., Professor of Surgery, Washington University School 
of Medicine, St. Louis, Surgeon-in-Chief, Barnes Hospital and St. Louis 
Children’s Hospital; WARREN HENRY Co_te, B.S., M.D., Instructor in Surgery, 
Washington University School of Medicine, Assistant Attending Surgeon, 
Barnes Hospital and St. Louis Children’s Hospital; GLover H. Copuer, 
A.B., M.D., Assistant Professor of Surgery, Washington University School 
of Medicine, Assistant Attending Surgeon, Barnes Hospital and St. Louis 
Children’s Hospital and SHERwoop Moore, M.D., Professor of Radiology, 
Washington University School of Medicine, Director of Mallinckrodt Institute 
of Radiology, Radiologist to Barnes Hospital, St. Louis Children’s Hospital, 
Shriners’ Hospital and St. Louis Maternity Hospital. Price, $8. Pp. 456, 
with 224 engravings and 8 colored plates. Philadelphia: Lea & Febiger, 1928 


Other reviewers have pronounced this book superior to anything of its kind 
which has appeared since Rolleston’s “Diseases of the Liver, Gall Bladder, and 
Bile Ducts” which was published in 1905. A comparison of the two is most 
interesting, for certainly there is no other book in the English language to which 
the new treatise may be likened. Rolleston devoted 182 pages to the group of 
subjects for which the present authors required 456. The striking part of the 
comparison, however, is not the number of pages or the quality of the material 
presented, for it is excellent in both, but rather t! “-oment in this particular 
field in a brief period of twenty-three years and tu n the point of view 
Rolleston describes in great detail the varied pathologi. cunditions of the biliary 
tract with their respective symptomatologies, and discusses so thoroughly and 
well the etiology, diagnosis, prognosis and treatment that his work remains authori 
tative. It definitely presents the attitude of that school the ambition of which it 
is to know thoroughly the subject of pathologic anatomy and to apply this knowl 
edge at the bedside. 

In the newer work the anatomic point of view has been replaced by a combined 
anatomic and physiologic one. Graham and his co-workers cannot be said to 
have neglected pathologic anatomy. In fact, they have made significant contribu 
tions to it, such as the establishment of the relationship between cholecystitis and 
hepatitis. The chapter on the “Pathogenesis of Cholecystitis” is splendid and 
marks a real advance in our views of the subject. But to this faithful presentation 
of morbid anatomy and its corresponding symptomatology there is added so much 
consideration of the functional that one is at once aware of the fact that emphasis 
is placed on the physiologic rather than on the anatomic. The fixed attitude of 
pathologic anatomy has been superseded by the active flexibility of experimental 
pathology and physiology. This change is noticeable throughout the book. A 
considerable amount of controversial material is included in the chapter on the 
“Physiology of the Gall Bladder,” but this is essential for a comprehensive under 
standing of the subject, and the chapter is an excellent one. 

The subject of radiology of the gallbladder is presented splendidly, a full 
100 pages being devoted to it, which is none too much when one considers that its 
authors are the originators of the modern methods of visualization of the gall 
bladder, and that they are more familiar with its possibilities than any one els 
A historical sketch is given, and the value of roentgen examination of the biliary 
tract prior to cholecystography is carefully considered. A knowledge of this 
essential for the proper comprehension of the importance of the newer method 
The technic of cholecystography is described in detail, and the much debated 


question as to the interpretation of atypical observations is discussed. Various 


statistical reports pertaining to the diagnostic efficiency of the procedure are give! 
Perhaps the authors may be accused of overenthusiasms, but certainly they hav 
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ously considered the various criticisms offered 

ial value to the observations of others 

It is something of a surprise to find a lengthy « 

nction, but, after reading it, one is glad to have i ts 1 
terature has been reviewed and presented in a r manner together 
periences and opinions of the authors. The same may be said of th 

surgical treatment in cholecystitis. 
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AND FunGous DisEAsEs. By ALpo TELLANI, M.] Reprinted from 


} , 


This book of 200 pages is a reconstruction of the Adolph Gehrmann Lectures 
of the University of Illinois College of Medicine, delivered by Prof. Castellani 

1926, and published in the Archives of Dermatol and Syphilology between 
October, 1927, and March, 1928. It consists of three lectures: one on fungi, one 
m fungous diseases (referring to internal mycoses), and one on diseases of the skin 
due to fungi—the dermatomycoses. No one questions but that Castellani is an 
authority on the subject of mycoses. 

The first lecture is extremely complicated, involving a nomenclature which is 
notoriously unstable in a field inadequately surveyed. Its contents are of invaluable 
aid to the intensive student in this field and to the mycologist as a reference 
work. The classification is so complex that as the introductory chapter to the 
volume, it may offer a rather formidable obstacle. 

The subsequent two lectures, with their direct application to concrete clinical 
problems, have a differe avor and are informative and stimulating. The author’s 
method of emphasizing ‘logic factor in the various fungous diseases, and 
of considering de’ »aufyms, clinical symptoms, 11 
therapy, should make u...‘book valuable, not only to tl 


1 
lustrative cases and 


dermatologist but to the 
general practitioner as well. The book is plentifully illustrated with drawings, 
photographs and colored plates. 
is generally assumed that fungous diseases are of it ‘tance only to prac 
itioners in the tropics. While it is true that the majority do occur there, students 
this subject point to the increasing incidence of these diseases, not only in the 
hern latitudes of the United States, but also in the temperate regions. One 
nnot help but agree with Castellani that since the perfection of the science of 


cteriology, mycology has been sadly neg 1. Castellani’s book offers 


excellent aid in correcting this neglect. 


\BAJOS Y¥ PUBLICACIONES DE 1 INI 

Price, $12.00. Buenos Aires: El Ateneo, 

rhis volume of nearly 600 pages, lavishly illustrated, maintains tl ie high 
tandard set in the former publications of Escudero’s ni whicl been 
reviewed in these pages. The methods pursued are thos 1€ r clinicians 
Painstakingly thorough studies of cases or series of cases ar “very known 
boratory aid is used; when necessary, expe atic n an carries the 
blems further. What impresses the reader most, hi is the intensity of 
clinical investigations. 

Much of the material consists of the continuation of studies previously outlined 
these book reviews. This comprises the more important par f the volume 
cudero’s papers on splenomegalies, latent diabetes and the rel ot diabetes 
other diseases. 

Many cases of diabetes have been recognized in the preglycosuric stage. 
eresting pathologic features are noted, especially in the skin. Methods of diag- 
ing latent hyperthyroidism are also described. This test is based on the changes 


the pulse and the metabolic rate following the administration of thyroid extract. 
Of especial note is the continuation of the studies of bone marrow in various 


lood dyscrasias. Biopsies are made by inserting a drill into the marrow under 
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a local anesthesia and making smears of the exuding fluid. It appears to be a 
safe method which can be used in the office and offers possibilities of much earlier 


diagnosis than studies of the blood permit 


ASTHMA Its DIAGNOSIS AND TREATMENT. By WiItttiAm S. Tuomas. Price, 
> 


$7.50. Pp. 279, with 26 illustrations. New York: Paul B. Hoeber, 1928 

The author of this work describes, without going too deeply into theoretic 
considerations, the modern methods employed in studying the asthmatic patient 
He emphasizes the importance of detailed histories of cases and of a thorough 
study of the many possible etiologic factors before treatment is planned. He 
points out especially the technic and interpretation of skin tests with all animal 
and vegetable exposures, including, when indicated, bacterial cultures made from 
secretions, excretions and infected foci. The chapters on the preparation and 
uses of autogenous vaccines describe distinct advances in this form of therapy. 
Several forms of nonspecific treatment that are now in vogue are described, most 
of them being rightfully condemned or their use questioned. The cooperation of 
the otolaryngologist and the internist is properly stressed. More detailed descrip- 
tions of the technic of desensitization to plant and animal proteins and of the 
precautionary measures necessary for this form of treatment should have been given. 
The last chapter, entitled the “Causes of Disappointing Results,” again emphasizes 
the value of thoroughness. If the practical suggestions given in this book were 
carefully followed, there would be fewer disappointed patients returning from 
various climates where they had been advised to go for relief from asthma. 


LABORATORY MANUAL OF THE MASSACHUSETTS GENERAL HospItTaL. By Roy 
R. WHEELER and F. T. Hunter. Price, $1.75. Pp. 101. Philadelphia 
Lea & Febiger, 1928. 


This is the second edition of this laboratory manual which was first published 


for the use of the interns and students in the Massachusetts General Hospital. It 
contains the usual procedures for routine laboratory work, and in addition has 
chapters briefly discussing special diagnostic procedures and the technic of the 
common therapeutic measures used in the hospital. The book is not intended to 
cover the material exhaustively, but to describe briefly how to carry out the 
different procedures quickly and accurately. The book accomplishes its purpose. 


Book or Diets OF THE McGutIRE CLINIC AND St. LUKE’s HospitaL, DEPART- 
MENT OF DIETETICS, RICHMOND, VA. Pp. 50. 1928. 
This is a pamphlet of fifty pages containing the diet used by the McGuire 
Clinic of Richmond tor medical and surgical cases. On the whole it is good and 
will serve as a basis for future diets. 
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